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DIGEST
This research describes mother-child communicative
interactions prior to and in the year following
cochlear implantation.

Three mother-child dyads were

studied for approximately 15 months when the children
were between the ages of 23 and 40 months.

Videotaped

observations, interviews, journals kept by the mothers,
and documents were analyzed.

The mothers' perceptions

of their children's communicative development and the
factors that influenced the children's development were
described.
The study showed that each of the children made
dramatic progress in listening and communicating in the
year following implantation.

Each child increased

vocalizations, imitations and use of words and phrases.
The mothers demonstrated effective communication skills
throughout the study and showed more extensive use of
communication in the post-implant observations due to
the children's increased use of vocalizations, words
and phrases.

Each mother was highly responsive to her

child, used frequent positive feedback tone and used a
high proportion of auxiliary-fronted questions to
imperatives.

Each mother reported substantial

communicative development in listening and speaking in
the year following implantation.
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Several factors emerged as influencing the
successful use of a cochlear implant by a young child.
These factors included early diagnosis of the hearing
loss and early intervention. Access to quality
audiology services and the child's previous experience
with residual hearing also influenced the child's
communicative development.

Additional factors were

supportive families committed to developing spoken
communication with their children and the child s
social and emotional development.
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Chapter 1
Introduction

Hearing loss affects a child's ability to acquire
knowledge and use language.

A hearing loss creates

difficult conditions for the development of spoken
language because the child's communicative experience
is likely to be qualitatively and quantitatively
inferior to that of a hearing child (Gallaway and Woll,
1994).

The communication difficulties impact the

child's social, emotional development and academic
achievement.

A severe-to-profound hearing loss usually

requires special education services.
Hearing aids have provided some assistance to
individuals who are deaf or hard of hearing.

For

individuals with a profound hearing loss, hearing aids
are not able to amplify sound to a degree that allows
the user to understand spoken language easily.
Scientists have developed a device called a cochlear
implant that stimulates the auditory nerve and
generates the sensations of hearing.

Many studies have

documented the success of cochlear implant users to
perceive and produce speech sounds.

Currently,

children as young as 24 months are considered
candidates for cochlear implantation.

In my study, I

observed the mother-child interactions of three young
1
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children prior to and for one year following cochlear
implantation to describe the child's communicative
development.

In my study, I focused on the mother-

child communication and on the child's communicative
development.
Hearing Loss and Language Development

The language of children with hearing loss is
delayed and deficient according to many researchers
(Cole, 1992; Ling, 1989; Luetke-Stahlman & Luckner,
1991; Maxon & Brackett, 1992; McAnally, Rose, &
Quigley, 1994; Spencer, 1993; Tye-Murray, 1994).

These

-delays in language development are caused by the
child's inability to access spoken language through the
auditory channel.

Robbins (1986) reported delays in

vocabulary, syntax and morphology, concepts words,
understanding of pronouns, and ability to process
connected information.

The child with a hearing loss

does not receive rich linguistic input from an early
age and this may create difficulties in the social,
emotional and academic development of the child.
Hasenstab and Tobey (1991) described the following
five major systems underlying spoken communication:
pragmatics, semantics, syntax, morphology, and
phonology. The pragmatic skills are those that govern
the use of language and communicative interactions.
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Pragmatic skills include verbal and nonverbal rules
(Kretschmer & Kretschmer, 1978).

Eye contact, facial

expression, gestures, and vocal communication are
categories of communication acts that can be observed
in young children (Spencer, 1993).

Pragmatic skills

also include communicative functions or the purpose for
using language.

Nicholas, Geers and Kozak (1994) found

that hearing impaired children deviate from normally
hearing children in the range and frequency of
communicative functions.

Spencer (1993) reported that

children with hearing loss use communication less
frequently'than hearing children and have a more
passive interactive style than hearing children.
Semantics refers to the meaning in spoken
communication both at a word and utterance level
(Hasenstab & Tobey, 1991).

At the word level, an

example of a semantic category would be that the word
dog belongs to the category of animals.

An example of

the semantic category of the utterance, I ate the
cookie, would be agent because it reflects a person
engaged in an activity.
Syntax, morphology and phonology refer to the form
of language.
language.

Syntax refers to the rules or grammar of

Syntax governs the way in which sentences

are ordered. The English language has rules regarding
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how parts of speech are used and how phrases and
clauses fit together.

Morphology refers to the use of

markers in language that provide linguistic information
(e.g. -s for plural, ed for past tense).

Phonology

refers to the sounds that make up language.
Most children with normal hearing have mastered
these systems by the time they are five years old.
Although children may still make errors in spoken
language, they have acquired the ability to use
language quite well.

Children who are profoundly

hearing impaired show delays in each of these systems.
Even as adults individuals who are profoundly deaf may
not have mastered the rules of pragmatics, semantics,
syntax, morphology and phonology.
Children learning language become competent
speakers through communicative interactions.

Most

children learn the purpose of communication and how to
put ideas into words and sentences by listening and
attempting to express themselves through spoken
language. In the early years the primary communicative
partner is usually the child's mother.
Mother-Child Coinmuni cation

Children typically develop language through
communicative interactions with their parents.

In the

past 50 years, researchers have extensively studied how
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children develop language (Snow and Ferguson, 1977).
The language interactions of children with hearing loss
and their mothers or caregivers have also been studied
(Cole & St. Clair-Stokes, 1986; Cole, 1992; Hasenstab &
Tobey, 1991; Meadow, Greenberg, Erting, & Carmichael,
1981; Nicholas, Geers, & Kozak, 1994; Plapinger &
Kretschmer, 1991; Spencer, 1993; Spencer & Gutfreund,
1990; Yoshinaga-Itano & Stredler-Brown, 1992).
Differences in the way mothers interact with their
children who have a hearing loss have also been
documented (Cole, 1992; Nienhuys, Cross & Horsborough,
1984).

Some of the findings indicate that mothers of

children with hearing loss are more dominant and
controlling in their interactions with their children
(Cross, 1984; Kenworthy, 1986; Musselman & Churchill,
1991; Spencer & Gutfreund, 1990; Wedell-Monning &
Lumley, 1980).

These differences may negatively impact

the child's language development. Other researchers
have not found these differences in mother-child
interactions or have not found these differences to be
negative (Caissie & Cole, 1993; Gallaway and Woll,
1994; Tanksley, 1993).

It is still unclear whether the

adjustments made by mothers of children with hearing
loss are negative or facilitative to the children's
language acquisition.
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By improving the auditory information available to
children developing language, professionals in deaf
education have attempted to reduce the negative impact
of hearing loss.

High powered hearing aids have

improved the ability for many children to use residual
hearing to access spoken language more efficiently and
to develop spoken language in ways similar to hearing
children.

For some children with profound hearing

losses, hearing aids could not provide sufficient
amplification to allow access to spoken language.

In

the last ten years many individuals with profound
hearing losses have been recipients of cochlear
implants.
Cochlear Implants

In 1986, the Food and Drug Administration approved
clinical trials for the Nucleus 22 Cochlear Implant
System, a biomedical device that stimulates the
auditory nerve and generates the sensations of hearing
(Boothroyd, 1989; Estabrooks, 1994; Glasscock & Haynes,
1994; Nevins & Chute, 1996; Staller, Beiter, &
Brimacombe, 1994). Children with profound hearing
losses, as young as 24 months, who are not able to make
significant use of hearing aids are candidates for
cochlear implants (Boothroyd, 1989; NIH Consensus
Statement, 1995).

As of March, 1996, approximately
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3,000 children had received this device.

Another

device, the Clarion Multi-Strategy Cochlear Implant
System became available for pediatric trials in the
summer of 1995.

As of March 21, 1996, 114 children had

been implanted with this cochlear implant (Young,
1996) .
Research on the effect of a cochlear implant has
been extensive (Nevins & Chute, 1996; Tonakawa, 1994).
Although the majority of the research is on speech
perception and production, some researchers have
studied the language development of children with
cochlear implants.

Nicholas (1994) examined the

development of communicative function in young children
who had cochlear implants.

She found that children

using cochlear implants increased their overall
communicativeness, the range of communicative functions
and their use of intelligible speech at a faster rate
than children using hearing aids or tactile aids.

Tait

(1993) assessed changes in communication after cochlear
implantation.

She found changes in eye contact, turn

taking, autonomy, and auditory processing.

Hasenstab

and Tobey (1991) conducted case studies of four young
children who had cochlear implants, focusing on the
language development of the children.

The children

demonstrated.various gains in language acquisition in
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the one year period following implantation reflecting
individual differences. Although the individual
children showed a wide range in gains in language
acquisition, overall the case studies demonstrated
positive effects on spoken language.
In addition to the research on the language
development of children with cochlear implants,
anecdotal accounts by parents describing the changes in
their children and in their ways of communicating with
their children have been published (Estabrooks, 1994;
Estabrooks, 1998; Peterson, 1989; McDaniel, 1994).
These reports were very positive but represent a
selected sample.

Parents and professionals described

the progress of these children in developing speech,
language and academic skills.
Not all professionals in deaf education view the
use of cochlear implants as a positive development.
Vernon and Alies (1994) described negative views
regarding cochlear implants.

They questioned the use

of the device when there was insufficient evidence to
support its use with prelingually deafened children.
They also questioned the cost and medical risks
associated with a cochlear implant.

A cochlear implant

requires surgery under general anesthesia and carries a
risk of injury to a facial nerve. The potential risk of
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long-term use of an implant is not yet known.

The

National Association of the Deaf (NAD) released a
position paper opposing cochlear implants for
prelingually deaf children in 1990.

Rose, Vernon, and

Pool (1996) have reported on negative views of cochlear
implants from some professionals in deaf education.

In

a survey of professionals working with children who had
been implanted they found that 47 percent of the
children were no longer using the cochlear implant.
They suggested that the implant did not provide enough
benefit for the users to continue using the device.
In 1995, the National Institutes of Health issued
a consensus statement addressing the benefits and
limitations of cochlear implants.

The statement

reported that language outcomes of children with
cochlear implants have not received much attention and
called for future research on language development in
children with cochlear implants.
Purpose

The purpose of this research was to describe
mother-child communicative interactions prior to and in
the year following cochlear implantation.

The change

in the auditory experience of the child would be
expected to impact the child's communicative
interactions and could lead to changes in the mother's
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communicative behavior.

This study described the

communicative development of young children with
cochlear implants and the mothers' communicative
behaviors.
Research Questions

The major research questions of this study included
the following:
Research Question 1:

How do a child's

communicative interactions with his/her mother change
in the year following cochlear implantation?
Research Question 2:

How do a mother's

communicative interactions with her child change in the
year following cochlear implantation?
Research Question 3:* How do mothers describe
their children's auditory and speech development before
and one year after implantation?
Research Question 4:

What factors influence the

child's performance with the cochlear implant after one
year of use?
Limitations

The small sample size was a limitation of the
study.

In addition, each child was identified at an

early age and received early intervention services at a
young age.

The children each had access to appropriate

audiological services.

The children are each members
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of middle class families.

None of the children is in a

single parent family.
The study also represented the values of the
investigator that spoken language is a beneficial skill
for an individual to possess and that the opportunity
to reduce the negative effects of a hearing loss should
be utilized.

These values are not shared by all

professionals working in the education of children with
hearing loss.
Definitions of Terms

The following terms will be used frequently in
this study:
Profound hearing loss:

audiological term used to

describe little or no response to sound with or without
hearing aids
Cochlear implant:

a biomedical device implanted into

the cochlea that converts sound into electrical
stimulation of the auditory nerve
Mapping:

term used to describe the programming of the

electrodes in the cochlear implant to provide the
stimulation of the auditory nerve
Mother-child interaction:

the communicative efforts

between mother and child; features include feedback
tone, guidance style and responsiveness
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Communicative function:

the purpose that motivates a

speaker's use of an utterance
Communication promoting behaviors:

actions of a

caregiver that encourage a young child to communicate
Vocalization:

use of the voice; includes laughing,

crying, whining, and expressions of displeasure
Imitation:

use of the voice to imitate a previous

utterance of another
Communicative development:

the vocalization and

listening skills used for the purpose of understanding
and expressing thoughts and feelings
Significance of Study

This study provides an in-depth look at the
communicative development of three children who
received cochlear implants at two years of age.

Other

studies have suggested that early implantation may be
beneficial in reducing the impact of a hearing loss on
language development.

By describing the communicative

development of the children prior to the implant and in
the year following it is hoped that professionals in
deaf education will have additional information
regarding the potential benefit of a cochlear implant.
This study may also provide information that may assist
parents of children with profound hearing losses in
making a decision regarding cochlear implantation. The
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study may also provide input on early intervention
programming and parent guidance.

Finally, the study

may shed light on the conflicting theoretical views
regarding the facilitative or restrictive features of
communicative interactions.
In order to study the communicative development of
young children with cochlear implants and the motherchild interaction of these children, knowledge in
several areas was required.

In Chapter 2, I reviewed

the literature related to the language development of
children with hearing loss, mother-child interaction
and cochlear implants.

Chapter 2
REVIEW OF RELATED LITERATURE

Research related to this study addresses five
major areas:

the impact of a hearing loss on academic

achievement, and social and emotional development; the
impact of a hearing loss on language development;
mother-child communication; cochlear implant research;
and philosophical issues related to cochlear
implantation and Deaf culture.
Academic Achievement and Social and Emotional
Devel opmen t

Researchers have described the academic, social
and emotional consequences of a hearing loss (Maxon and
Brackett, 1992).

They reported a wide range of

abilities within the group of children described as
hearing impaired, but most studies have shown that a
hearing loss often has a negative impact on academic
performance.

The delayed and deficient language

development of a child with a hearing loss had a
negative effect on the child's ability to develop
skills in reading, language arts, math, science and
social studies (Luetke-Stahlman & Luckner, 1991).
McAnally, Rose and Quigley (1994) reported that
the reading achievement of students with hearing loss
14
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was significantly lower than that of hearing children.
Studies consistently showed reading levels below the
fourth grade level for students who are deaf at 15 to
17 years of age.

Gallaudet College's Center for

Assessment and Demographic Studies has collected and
reported educational data on students who are deaf.
The data reported repeatedly showed significantly lower
reading levels (King & Quigley, 1985).

McAnally, Rose

and Quigley (1994) suggested that the major factor in
the lower reading levels was the child's lack of a
language base and also the inability to link language
to experience.
Language skills were also seriously impacted by a
hearing loss (Kretschmer & Kretschmer, 1978; McAnally,
Rose & Quigley, 1994).

Spoken and written language

skills were significantly lower in students with
hearing loss.

Extensive research on both spoken and

written language showed that there were substantial
differences and serious delays in the language of
children who are deaf.

Lower levels of achievement in

reading, writing and spoken language have a negative
impact on achievement in other subject areas because so
much of the learning process and instructional
strategies depend on the ability to read, write and

r
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understand spoken language (Quigley & Kretschmer,
1982).
The impact of a hearing loss on language
development leads to an altered experience in
communication which influences the child's social and
emotional development.

Quigley and Kretschmer (1982)

summarized research findings showing passivity and an
external locus of control in many children who are
deaf.

The children may be overprotected and develop

learned helplessness.

Various researchers have found

individuals who are deaf to be egocentric, immature,
impulsive and delayed in empathy development (Quigley &
Kretschmer, 1982).

Studies on the self concept of

children who are deaf have shown inaccurate self
concepts due to language deficits and to the quality of
interactions with others.

The quality of parent-child

communication has also been found to be related to
social maturity.

Studies have also suggested that

there were more behavioral problems and emotional
disturbance in the school-age deaf population than in
the school-age hearing population (Quigley &
Kretschmer, 1982).
Language Development

Research on children who are hearing impaired
frequently looks at language development.

Many studies
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(Ling, 1989; Robbins, 1986; Tye-Murray, 1994) reported
delays and deviations in the various aspects of
language development.

Ling (1989) reported that these

delays and deviations were caused by.the distortion of
the spoken language patterns that a child with a
hearing loss receives.

Musselman and Kircaali-Iftar

(1996) reported that research consistently showed that
the strongest predictor of the development of spoken
language in children who have a hearing loss was
hearing threshold level.
Robbins (1986) reviewed the research and reported
delays in vocabulary, syntax and morphology, concept
words and connected language.

Children with hearing

loss also had difficulties in comprehending concept
words, understanding pronouns, and processing connected
information.

Tye-Murray (1994) described the

limitations of expressive skills 'that were found in
most children with significant hearing loss.

Tye-

Murray found that language difficulties existed in the
areas of form (morphology and syntax), content
(vocabulary and semantics) and pragmatics (use).
Children with hearing loss used excessive nouns and
verbs and infrequently used adverbs, pronouns, and
prepositions.
frequently.

Simple sentence forms were used most
Children with hearing loss often omitted
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morphemes for plurals and verb tense.

Tye-Murray also

reported limited vocabulary and difficulties in the use
of pragmatic skills and conversational rules.

Children

with hearing loss also had difficulty repairing
breakdowns in the communication process.
Nicholas, Geers, and Kozak (1994) found that
children with hearing loss used fewer communicative
functions than normally hearing children.

Spencer

(1993) reported that children with hearing loss used
communication less frequently and had a more passive
interactive style than hearing children.

McKirdy and

Blank (1982) reported a narrower range of complexity in
the utterances of children with hearing loss.

They

also found children with hearing loss demonstrated more
difficulties in responding appropriately in
conversation.
Mother-Child Communication with Hearing Children

Researchers (Cross, 1977; Ferguson, 1977; Newport,
Gleitman, & Gleitman, 1977; Snow, 1977) studied motherchild communication to learn how children develop
communication skills.

Snow and Ferguson's Talking to

Children: Language Input and Acquisition (1977), a
collection of papers presented at a conference on
sociolinguistics, reported on much of the early work on
mother-child communication and child directed speech.
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Several researchers (Cross, 1977; Newport, Gleitman &
Gleitman, 1977; Snow, 1977) described the phenomenon
known as "motherese" or child directed speech.

The

researchers examined the characteristic features of
mothers' communication with their infants and toddlers.
Cole (1992) summarized the major findings of these
and other studies on the topic of motherese.

The first

feature was the content of mother-child communication.
Most topics in the birth to three month stage were the
child's feelings and experiences (Snow, 1977).

Between

three and seven months the topics became more evenly
divided between the child's experiences and objects and
events in the child's environment.

This shift

continued until the 11 to 24 month stage when over 70
percent of the topics were related to toys and objects
the child or mother was manipulating (Collis, 1977).
As the children began to use two and three word
utterances the mothers used fewer topics that were
contingent on the child's interests.

This parallel

between the mother's verbalizations and the child's
interests was called referential redundancy (Cole,
1992).

Semantic contingency described the mother s

tendency to talk about what the child was talking about
and correlated with the child's progress in language
acquisition (Cole, 1992).
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The second feature described by Cole (1992) was
the phonology of child directed speech.

Mothers'

speech to their young children had higher overall
pitch, more variety of intonation, a slower pace, more
rhythmic phrasing, longer pauses and clearer
enunciation.

Mothers used reduplication and lengthened

vowels with their young children.

These phonological

characteristics were thought to engage the child's
attention.
The third feature was the reduction of complexity
of a mother's language to her child.

Utterances were

shorter; fewer types of sentences were used; simpler
syntax and semantics were used; and there were fewer
grammatical transformations.

Cole (1992) reported some

conflicting results in the research on this feature.
This conflict may have been due to the various contexts
of the different studies or to the individualistic
manner in which mothers adjusted the complexity of the
communication.
The next feature of mothers' talk was repetition.
There were two types of repetition.

In the first type

the mother repeated her own utterances.

The second

type of repetition was that of sequences of exchanges
or routines in interaction.

The fifth feature of child

directed speech involved the clarification of meaning
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through questions or expansions.

The mother may have

used facial expression, gesture, neutral request for
repetition or questions to clarify the child's meaning
(Cole, 1992).

These clarification strategies attempted

to maintain the child's engagement in communication.
The sixth feature of mother-child communication
was turn-taking strategies used by the mother to keep
the conversation going.

These strategies included

nonverbal cues such as pausing for the child to respond
and verbal cues such as acknowledgments and expansions
(Cole, 1992).
utterance.

Acknowledgments affirmed the child's

Expansions provided additional information

to the child's utterance and were frequently used in
language intervention programs as a means of motivating
a child to talk.

Pine (1994) reported that several

studies have shown that the proportion of maternal
utterances which are semantically contingent to the
child's utterances was the strongest predictor of
language acquisition.

Scherer and Olswang (1984) found

a contingent relationship between mothers' expansions
and their children's use of spontaneous imitations.
These expansions encouraged the child's acquisition of
language by increasing the semantic complexity of the
utterance.
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The final feature Cole (1992) described was the
responsiveness of the mother to the child's behavior.
Mothers responded to their young children as if the
children were engaged in conversation even when the
children were at the prelinguistic stage.

Kaye and

Charney (1981) described "turnabouts" as an example of
this maternal communicative responsiveness.

A

turnabout was described as a conversational turn in
which the mother responded to the child's communicative
intent and also attempted to elicit a response from the
child.
Cole (1992) summarized the extensive research
findings on the purpose of child directed speech.
Generally, mothers used these features to get the child
to take a turn and -to participate in a dialogue (Snow,
1977).

These features also helped the child develop

linguistically (Cross, 1977).

Kaye and Charney (1981)

suggested that motherese also reflected the developing
relationship between the mother and her child.
These features described child directed speech in
North American, middle class mothers. Context and
cross-cultural variables impact mother-child
communication (Cole, 1992).

Individual differences in

the ways mothers communicated with their children have
also been reported (Newport, Gleitman & Gleitman,
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1977).

Some of these differences focused on the

mother's style of communication (Olsen-Fulero, 1982,
Smolak and Weinraub, 1983).

Olsen-Fulero found that

mothers communicative behaviors tended to cluster in
two categories.

One cluster elicited conversational

participation from the child.

The other cluster of

behaviors tended to control or direct the physical
behavior of the child.

Olsen-Fulero further

categorized the mothers' communicative styles as
directive, conversational or didactic.
Smolak and Weinraub (1983) described maternal
speech in terms of function.

They studied mothers

using speech as a strategy to elicit language or as a
response to the child's utterances.

They found that

the amount of speech used by the mother and the
semantic contingency of that speech to the child's
utterances to be the most facilitative features of
child directed speech.
Maternal directiveness in mother-child
communication has often been viewed as a negative
factor in a child's language development.

Pine (1992)

questioned these findings and suggested that more
careful analysis of the mother's communicative
interactions must be done to determine the influence of
the mother's style on the child's communicative
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development.

Pine also suggested that studies in

mother-child interaction must look closely at the
^erences in the child's stage of development as an
important factor to be considered.

Pine studied eight

mother-child dyads when the children were at the early
one-word stage.

He found that maternal directiveness

was not related to maternal intrusiveness at this
stage.

He suggested that directives may actually be

facilitative when they are responses to a shift in the
child's focus of attention.
Researchers (Snow, Perlmann & Nathan, 1987) have
t^isd to determine what features of child directed
speech facilitate language development.

These studies

often have contradictory findings primarily due to
research methodology.

Richards and Gallaway (1994)

listed the following functions of child directed speech
as potentially facilitative:

managing attention,

promoting positive affect, improving intelligibility,
facilitating segmentation, providing feedback,
provision of correct models, reducing processing load,
encouraging conversational participation and explicit
teaching of social routines.

They also stressed the

interdependent nature of these features which makes
research on the facilitative nature of these features
so complex.
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Snow (1994) suggested that another reason for the
difficulty in determining the effects of features of
child directed speech on language acquisition may be
that "the normally developing child is well buffered
against variation in the input."
Hart and Risley (1995) conducted a longitudinal
study on the impact of language and interaction on the
young child's development of language.

In a study of

42 children, Hart and Risley gathered one hour of
interaction data each month for a two year period, from
before the children were speaking until they were three
years of age.

They also tested the children for

vocabulary development, intelligence and language at
three years of age and vocabulary use and language use
at nine years of age.
Hart and Risley found several features of language
and interaction that influenced the children's language
development.

The three quality interaction features

were responsiveness, feedback tone, guidance style.
Responsiveness referred to the child leading the
interaction.

Parents who followed the child's lead and

frequently responded to the child's initiations were
judged as being more highly responsive than parents who
initiated topics and did not respond to the child's
initiations.
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Feedback tone was the affective tone of the
parent-child interaction.

Positive feedback and

affirmations led to a more positive emotional valence
in the interactions. Prohibitions and criticisms made
the interactions more negative in tone.
Guidance style referred to the way in which the
parent asked the child to do things.

Parents who used

auxiliary-fronted yes/no questions were judged as
having a more positive guidance style than parents who
used imperatives.

Children also had the opportunity to

learn more about language by hearing a variety of
auxiliary-fronted questions rather than only
imperatives.

The question form also gave a sense of

choice and give and take to the interaction.
Hart and Risley found a positive relationship
between these quality features and the vocabulary and
language development of the children in the study.
They also found that children from higher socioeconomic
status had more experience with the quality features of
interactions than children from lower socioeconomic
status.
Mother-Child Communication with Atypical Language
Learners

Several studies have found that mothers of
children with language learning problems use different
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communicative styles than mothers of normal language
learners (Bondurant, Romeo & Kretschmer, 1983; ContiRamsden, 1994). Other researchers found that speech
directed to atypical language learners was similar to
the communication directed to normal language learners
(Conti-Ramsden, 1994; Rescorla & Fechnay, 1996) .
Conti-Ramsden stressed the importance of not assuming
that the differences in the speech addressed to
atypical language learners was necessarily detrimental
because the child's language was less developed.

She

also cautioned against assuming that features of child
directed speech found to be most facilitative for
normal language learners would necessarily be most
facilitative for atypical language learners.
Rescorla and Fechnay found that mothers of late
talkers did not differ from mothers of normal language
learners in terms of responsiveness to the
communicative initiations of their children.

They also

found that mothers of late talkers did not differ from
mothers of normal language learners in overall
communicativeness.
Conti-Ramsden (1990) studied the use of recasts by
mothers of atypical language learners.

She defined

recasts as expansions of a child's utterance that
change one or more structures of the utterance.

These
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utterances were semantically contingent responses to
the child's utterance.

Conti-Ramsden found that a

mother's use of recasts was related to the child's
level of intelligibility.

The child's difficulty in

communicating hindered the mother's ability to respond
in a semantically contingent manner.
Conti-Ramsden (1994) questioned the findings of
several studies that reported that mothers of atypical
language learners were more directive and controlling
than mothers of normal language learners.

Directive

mothers tended to use language to control the child
rather than engage the child in conversation.

She

stated that mothers of atypical language learners may
need to be more directive in response to the child's
passivity and lack of initiation in conversation.

She

suggested that such directiveness may be necessary
rather than negative.

She also stated that the

definition of directiveness may influence the research
findings.
Researchers (Conti-Ramsden, 1994) have studied the
effectiveness of early intervention programs in
modifying mothers' communication behaviors to improve
language acquisition in atypical language learners.
The studies have shown positive outcomes but ContiRamsden urged caution in interpreting these results due
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to the problems controlling for children's maturation,
small sample sizes and the variety of intervention
strategies used in the programs.
Mother-Child Communication with Children with Hearing
Loss

Researchers (Cassie & Cole, 1993; Cheskin, 1982;
Day, 1986: Kenworthy, 1986; Nicholas, Geers, & Kozak,
1994; Spencer & Gutfreund, 1990; Wedell-Monning &
Lumley, 1980) have also studied the ways in which
mothers of children with hearing loss communicate with
their children to see in which ways this communication
differs from that of mothers and their hearing
children.

Because a child with a hearing loss does not

respond in expected ways to the mother's communication
efforts the interaction of mother and child may be
disrupted (Cole, 1992).

Cole reported that the

emotional turmoil caused by the discovery of a hearing
loss may also damage mother-child interactions.

Many

studies have shown that a mother's communication with
her child with a hearing loss varies considerably from
the norm (Cross, 1984; Nienhuys, Cross & Horsborough,
1984; Wedell-Monning & Lumley, 1980).

Differences

found include decreased amount of talk, fewer
expansions, shorter utterances and simpler grammatical
constructions (Cole, 1992). These differences found in
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comparative studies of children with and without
hearing loss matched for age were not always found in
studies of linguistically matched rather than
chronologically matched children (Gallaway, Hostler &
Reeves, 1990; Nicholas, Geers & Kozak, 1994; Nienhuys,
Cross & Horsborough, 1984).
Cross (1984) found mothers of children with
hearing loss tended to be more negative, critical,
rejecting, and inhibiting than mothers of normally
hearing children.

Cole (1992) speculated that the

negativity may last longer or is more prevalent because
the unintelligibility of the speech of a child with
hearing loss lasts longer than that of a hearing child.
Researchers found that a mother's communication
was more directive and controlling to a child with a
hearing loss than to a hearing child (Nienhuys, Cross &
Horsborough, 1984; Wedell-Monning & Lumley, 1980).

The

studies also showed that a mother's utterance to a
child with a hearing loss frequently changed the topic
away from the child's focus of attention, activity or
previous utterance.

Both aspects have been shown to

impede language development and may also have a
negative impact on the mother-child relationship.
Nienhuys, Cross and Horsborough (1984) found that
although matching children linguistically reduced the
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number of differing characteristics between mother-deaf
child and mother-hearing child dyads, some differences
still occurred and may have consequences for
communicative development.

Sentence complexity, use of

repetition, overall expansions, acceptable utterances
and run-on utterances were found to be different in the
communication of mothers with children with hearing
loss.
Wedell-Monning and Lumley (1980) found children
with hearing loss were more passive in interaction than
hearing children.

They also found that mothers of

children with hearing loss were more dominant in their
interaction.

They suggested that this dominance may be

an attempt by the mother to provide the child with
additional input since the child has a hearing loss.
Kenworthy (1986) reported that sufficient evidence
exists to support the relationship between the quality
or content of mother-child interaction and the rate of
language learning.

He suggested that difficulties in

conversation disrupt the early patterns of mother-child
interaction that are considered critical to language
development.

He reported consistent findings that

normal hearing caregivers of children who are hearing
impaired tend to be more dominant and controlling.
Kenworthy suggested that mothers of children who are
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hearing impaired may redirect to a topic of their own
choosing when they are unable to understand the child's
utterance.

He recommended that intervention during the

preschool period should focus on both the child and the
child's primary caregiver so that more effective ways
of interacting may be encouraged leading to the child's
acquisition of language.
Nicholas, Geers and Kozak (1994) also recommended
that clinicians work with parents in developing
communication skills that elicit a greater variety of
communicative functions from their children who are
hearing impaired.

They found that although children

with hearing loss used fewer communicative functions
than age matched hearing peers, the children with
hearing loss used a greater variety of communicative
functions than younger hearing children when matched
for linguistic level.

By encouraging parents of young

children with hearing loss to follow the child's
communicative lead the child's language acquisition may
be enhanced.
Spencer (1993) studied the communicative behaviors
of infants with hearing loss and their mothers.

She

found that infants with hearing loss produced similar
amounts of prelinguistic communication, but did not
keep pace with hearing infants in formal language
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production at eighteen months.

She also found that the

mothers initiated as much language with children with
hearing loss as with hearing children.
Day (1986) studied the communicative intentions of
children with hearing loss who use sign language.
Videotaped sessions were coded for communicative
intent.

She found that the children used a variety of

functions such as descriptions, requests and
conversational devices that were readily identified by
their mothers.

However, she found a delay in

questioning use by the children.
Musselman and Churchill (1991) compared the
conversational control of mothers of children with
hearing loss who use auditory/oral communication and by
mothers of children with hearing loss who use total
communication (sign and spoken language).

Both groups

of mothers were found to exhibit high levels of control
in conversation.

The researchers also found congruence

between maternal input and communicative competence.
They also suggested that parent training programs
encourage a more child-centered interaction style and
recommended further investigation to explore the
possibility of mothers changing their interaction
style.
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Cheskin (1982) classified maternal utterances to
young children with hearing loss.

She found the

mothers primarily used language to describe or control
behavior.

The other communicative functions of

prodding, eliciting and engaging in incidental
conversation were used less by mothers of children with
hearing loss.

Only eliciting and prodding utterances

actively engaged children in conversation.

Cheskin

suggested that some mothers, by limiting the variety of
communicative functions, may not be providing optimal
language learning opportunities for their children.
Meadow, Greenberg, Erting and Carmichael (1981)
investigated interactions of mothers who are deaf and
their preschool children who are deaf, in comparison to
hearing mothers and children who are deaf, and hearing
mothers and hearing children. .The researchers found
that mothers who are deaf who have children who are
deaf engaged in similar numbers of child-initiated
turns as hearing mothers and their hearing children.
Hearing mothers of children who are deaf spent less
time engaged in child-centered interaction than the
other groups.
Spencer and Gutfreund (1990) studied the
characteristics of dialogues between mothers and
infants.

They found that mothers of children who are
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hearing impaired contributed a greater percent of topic
initiations than mothers of hearing children.

The

mothers of children who are hearing impaired were as
responsive but initiated more and their children
initiated less.

The researchers suggested a possible

reason for this communication dominance may be the
mother's feeling that she needs to be the child's
language teacher and must provide a continual stream of
language input.

They also suggested that because many

studies have found a negative effect of maternal
dominance in communication on language learning, self
esteem and cooperation, mothers of children who are
hearing impaired need to be encouraged to allow their
children to produce topic initiation more frequently.
In a study of seven mother-child dyads, Lyon
(1985) found that greater maternal control negatively
impacted the child's language development.

He also

suggested that the mothers may seem less responsive to
the child's utterances because the child's speech is
not intelligible.
Yoshinago-Itano and Stredler-Brown (1992) studied
communication efforts of infants and toddlers who are
hearing impaired.

The researchers described the

characteristics of parent-child conversation as mutual
gaze behaviors, attention-getting success,
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conversational turn-taking ratios, percent use of
commands, questions, imitations, self-repetition, and
comments, and several syntactic features.

They

reported that families enrolled in early intervention
programs showed no significant difference in the
pragmatic characteristics of the caregiver of a child
with hearing loss and the caregiver of a hearing child.
Tanksley (1993) studied the communicative
behaviors of mothers of children with mild to moderate
hearing losses.

She did not find that the mothers

interactional patterns with these children were
significantly different than the interactional patterns
of mothers with hearing children. She suggested that
degree of hearing loss may impact mother-child
interaction.
Cassie and Cole (1993) studied mothers and their
children who are hearing impaired to determine the
directiveness of mothers' utterances and the responses
of the children to directives and nondirectives.

The

authors suggested that contrary to many research
findings mothers' use of directives may facilitate
conversational turn-taking by keeping the child engaged
in the conversation.

Mother-child dyads were

videotaped in 30 minute play sessions.
were coded for maternal directiveness or

The samples
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nondirectiveness and then for the frequency with which
each type of mother behavior elicited a response from
the child.

The researchers found that the mothers'

directive behaviors were more likely than nondirective
behaviors to elicit a response.

The researchers

acknowledged that the directives did not elicit complex
responses from the children but did serve to maintain
the conversation.

They also stated that excessive

controlling behavior has been observed to be
detrimental to a child's developing sense of self.

The

authors distinguished between directives spoken in a
warm and friendly tone that were responses to the
child's play and directives used to control the child's
action.
Power, Wood, Wood and MacDougall (1990) found that
the language level of the child was the primary
determinant of a mother's speech characteristics.

They

found that control and conversational repair features
of child directed speech were facilitative at the
preverbal stage but negative when children began to
speak.
Plapinger and Kretschmer (1991) found that the
context of the mother-child interaction was a crucial
factor in evaluating the mother's style.

In an in-

depth analysis of mother-child interaction they found
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that the mother of a child with a hearing loss was more
didactic and controlling in activities that called for
labeling, and much more interactive and less
controlling in activities that elicited a dialogue
interaction style.

They categorized activities

according to labeling or dialoguing conversational
style.
White and White (1984) found equating the use of
imperatives with intrusiveness inappropriate.

They

suggested that the use of imperatives may be adaptive
and the context in which the imperative was used
determines whether it was intrusive or not.
Henggeler, Watson and Cooper (1984) found that
mothers of children with hearing loss were more
controlling, but this varied in different contexts.
They suggested that the use of more communicative
control may reflect needed responsiveness to a child
with limited linguistic abilities.
Chadderton, Tucker and Hostler (1985) studied
seven mother-child dyads in videotaped play sequences
and found that the mothers were dominant in the
interactions, but that they were also highly responsive
to the initiations of their children.
Gallaway and Woll (1994) suggested that
researchers who found differences in the ways mothers
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communicate with children who are hearing impaired must
not make assumptions about those differences since the
features determined to be restrictive for normal
hearing children (e.g. attention-getters, quantity of
speech) may be facilitative for the language
acquisition of a child with a hearing loss.

They also

stressed the importance of the wide range of individual
differences in the communicative styles of mothers of
children who are hearing impaired.
Summary of Mother-Child Communication Research

In summary, the research on mother-child
communication, particularly between mothers and
children who are hearing impaired, is extensive and
explores many aspects of communication.

Most studies

demonstrated that a mother's communication with a child
with a hearing loss varied considerably from a mother's
communication with a hearing child.

Differences

included decreased amount of talk, fewer expansions,
shorter utterances and simpler grammatical
constructions.

Mothers of children who are hearing

impaired have been found to be more negative, critical,
rejecting and inhibiting than mothers of hearing
children.

Studies reported that mothers of children

who are hearing impaired were more directive,
controlling and dominant in communicative interactions
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with their children.

Mothers' utterances to children

who are hearing impaired were less semantically
contingent and frequently changed the topic away from
the child's focus of attention. Some studies reported
contradictory findings and researchers suggested that
these differences were based on research methodology
and assumptions regarding the facilitative or
restrictive nature of particular features of child
directed speech.

Some studies have found that certain

factors such as mild-to-moderate degree of hearing loss
or enrollment in an early intervention program may
influence mother-child interaction and reported a more
positive view of mother-child communication.
Cochlear Implants

Cochlear implants are biomedical devices
surgically implanted to provide the sensation of
hearing to individuals with profound sensorineural
hearing loss.

Sound is converted to electrical

currents that stimulate auditory nerve endings in the
cochlea.

The external components of a cochlear implant

are the microphone and speech processor.

The internal

component includes the receiver/stimulator and an array
of electrodes.

The microphone transmits acoustic

information to the speech processor which converts the
sound to an electrical signal and transmits the signal
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to the internal receiver and on to the electrodes which
stimulate the cochlear nerve.

The external transmitter

is magnetically attracted to the internal
receiver/stimulator (Beiter & Shallop, 1998;
Estabrooks, 1994; Glasscock & Haynes, 1994; Nevins &
Chute, 1996; Young, 1996) .
The speech processor is programmed in a procedure
called mapping two to three weeks after the surgery.
An audiologist works with the child to determine the
appropriate amounts of current needed for the child to
just hear the sound and the amount needed to hear sound
at a comfortably loud level.

The map can be updated as

needed.
Young (1996) described the criteria for candidates
for pediatric cochlear implants.

These include that

the child be 24 months of age or older, have a profound
sensorineural hearing loss in both ears, and receive
little or no benefit from hearing aids.

The child

should also be in an educational program that enhances
auditory skills and have parents with high motivation
and appropriate expectations (Moog & Geers, 1994;
Staller, Beiter & Brimacombe, 1994).

A cochlear

implant does not provide the same kind of information
that hearing provides.

A program of therapy or

habilitation must follow implantation.

Tye-Murray and
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Kelsay (1993) described a communication training
program for parents of children who were implanted.
The program included parent assessment, training, and
resources.

Yaremko (1993) described pre-operative

assessment and post-operative management.

Pre

operative assessment included audiological, medical,
speech, language, psycho-social assessment and
counseling.

Post-operative management included

habilitation of speech, language and listening skills
and ongoing assessment.

It is impossible to predict

the amount of benefit a child may receive from an
implant and differences have been found in children's
ability to use the information provided by a cochlear
implant for speech perception and production (NIH,
1995).
Experiments with cochlear implants began in the
eighteenth century but serious research started in the
United States and Australia in the 1960s (Luxford &
Brackmann, 1985; Glasscock & Haynes, 1994; Nevins and
Chute, 1996; Young, 1996).

Single channel devices were

implanted in children at the House Ear Institute in
1980.

In 1985, the Cochlear Corporation began clinical

trials on the Nucleus 22 Channel Implant.
received FDA approval for children in 1990.

This device
Five

thousand children have received this device worldwide.
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The speech processing strategies which convert
acoustical information into electronic stimulation of
the auditory nerve have been refined and a speech
coding strategy known as "SPEAK" is currently in use
(Young, 1996).

In the summer of 1995, the FDA approved

clinical trials for the Clarion Multi-Strategy Cochlear
Implant System.

As of February, 1997, 400 children

were implanted with this device.
Research on children with cochlear implants is
primarily in speech perception and speech production.
The NIH Consensus Statement (1995) summarized the
research findings in speech perception and speech
production that showed a primary benefit of cochlear
implantation to these areas, but acknowledged
substantial variability across children.

Age of onset,

age of implantation, the nature and intensity of
habilitation and mode of communication were some
factors that caused this variability.

Speech

perception increased on average with each year
following surgery.

Children implanted at younger ages

had on average more accurate production of consonants,
vowels, intonation and rhythm.

One year after

implantation, speech intelligibility was twice that
reported for children with profound hearing loss and
continued to improve.

The NIH Consensus Statement also
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raised the question of cost benefit of an implant which
may be seen in long term savings in educational and
social programs for individuals with hearing loss.
Longitudinal studies of children who have used cochlear
implants from an early age is needed to estimate the
potential savings.
Speech performance of 10 congenitally and three
postlingually deafened children with cochlear implants
was investigated by Fryauf-Bertschy, Tyler, Kelsay and
Gantz (1992). Although the children who were
postlingually deafened showed significant improvement
in speech perception after 6 months, the children who
were congenitally deaf showed improved performance
after 12 to 24 months of use.
Tobey, Pancano, Staller, Brimacombe and Beiter
(1991) studied the consonant production of children
with implants.

They found that in the year following

implantation the children developed some sounds more
frequently than others suggesting that some sounds are
influenced more by an implant than others.
Tye-Murray, Spencer and Woodworth (1995)
investigated the acquisition of speech by children who
have used cochlear implants for at least two years.
The researchers found that the children had acquired
some intelligible speech and that children implanted
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before the age of five showed greater benefit to speech
production.

They recommended further study to

understand the effects of age more completely.
Central Institute for the Deaf conducted a major
study on the effectiveness of cochlear implants using
triads of hearing aid, tactile aid and cochlear implant
users (Geers & Moog, 1994).

They looked at speech

perception, speech production, speech intelligibility,
spoken language and communicative function.

Geers and

Brenner (1994) studied speech perception in children
with cochlear implants.

After 36 months of implant use

11 of the 13 children were able to identify words on
the basis of auditory consonant cues.

Children with

implants were more successful at perceiving pitch,
vowels and consonant place.

Lipreading skills were

found to be enhanced for children using implants.
Tobey, Geers and Brenner (1994) assessed the
speech production skills of children with cochlear .
implants.

The children demonstrated improved skill in

imitating suprasegmental aspects, vowels and
consonants.

The group also demonstrated improvement in
*

their production of vowels and consonants in
spontaneous speech.
Boothroyd and Eran (1994) studied the auditory
speech perception of children with implants and
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quantified this information to determine an equivalent
hearing loss.

They found that on auditory perception

tasks an implant user functioned similarly to children
who had a severe hearing loss and wore hearing aids.
Hasenstab (1989) presented case studies of
cochlear implant users and demonstrates various degrees
of impact.

She suggested that young children with

profound hearing loss could gain access to auditory
information through the use of cochlear implants and
that this information could strongly influence the
children's communicative development.

Positive effects

could include improved auditory learning, acquisition
of the spoken linguistic code, communicative
interaction and speech production.

She stated that

observational and standardized evaluation over time was
necessary to determine the benefits of the implant.
Fewer studies have looked at language development
and cochlear implant use.

The NIH Consensus Statement

called for more research on language development in
cochlear implant users.

Geers and Moog (1994) studied

the syntax and vocabulary of children with implants.
They found faster acquisition by the cochlear implant
group on all language and communication skills measured
when compared to hearing aid and tactile aid users.
They also found parents of the children using cochlear
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implants assessed their children's auditory and speech
skills more positively.
Nicholas (1994) analyzed mother-child interactions
in cochlear implant, hearing aid and tactile aid users
and their mothers.

She found that children using

cochlear implants increased their overall
communicativeness, the range of communicative
functions, and their use of intelligible speech at a
faster rate than the children in the other groups.
Tait (1993) assessed changes in communication
after cochlear implantation using video analysis.

She

measured eye contact, turn taking, autonomy, and
auditory processing.

She found group changes in the

measures due to the auditory information provided by
the cochlear implant.

She presented two case studies

to illustrate the value of videotaped analysis.
Hasenstab and Tobey (1991) provided case studies
of four children with cochlear implants to document
progress in pragmatic, semantic and syntactic language
development.

The researchers used document review and

communication samples and analysis to prepare the case
studies.

They found a continuum of performance

reflected in the children they studied and recommended
further study of young children with cochlear implants
to determine the impact of the device on the child's

48

language development.

They also suggested that there

were many variables that influenced language
development and that the use of a cochlear implant was
only one of these variables.
Robinshaw and Evans (1996) analyzed the
development of child using a cochlear implant over a
three year period.

They documented the child's

auditory, communicative and linguistic development for
a nine month period prior to implantation and for two
years following implantation.

Data collection included

analysis of videotaped play sessions.

This case study

demonstrated the benefit of early identification and
implantation for a child with a profound hearing loss.
The authors stressed the importance of habilitation
following implantation and recommended that assessment
instruments be refined to provide more information
regarding a child's development after implantation.
In a study on the language development of 23
children with cochlear implants, Robbins, Svirskey and
Kirk (1997) found that the children demonstrated gains
in receptive and expressive language skills that
exceeded the predictions made on the basis of
maturation.

By using data to predict the language

development that would be expected through maturation,
the researchers showed that the children's language
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scores were approximately seven months better than
expected after one year of implant use.

Although the

children still scored below the expectations for normal
hearing children, the gains made in one year suggested
that the gap could possibly be narrowed after more
experience with the cochlear implant.
Deaf Culture and Cochlear Implantation

Although preliminary research findings have
demonstrated many benefits of cochlear implantation the
procedure is controversial.

Many members of the Deaf

community are strongly opposed to cochlear implants.
Vernon and Alies (1994) summarized these objections to
implanting children who are prelingually deaf.

They

questioned the FDA's approval of the device stating
that there has been insufficient evidence to support
its use.

They also viewed the manufacturer's

involvement in testing as a conflict of interest.

They

suggested that the criteria for success should be
significantly higher than currently reported.

The cost

of implantation and follow-up were other reasons given
for the unacceptability of implants.

The authors

stated that most parents make uninformed decisions
regarding their child and cochlear implantation.
National Association of the Deaf (NAD) released a

The
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position paper in 1990 opposing cochlear implants for
children who are prelingually deaf.
A letter to the editor in response to the Vernon
and Alies article came from Barbara Luetke-Stahlmann,
Director of Deaf Education and Research at the
University of Kansas (1995).

She is also the parent of

two daughters who have cochlear implants.

She

described the decision to have her daughters receive
implants and the positive impact this has had for her
daughters.
Two deaf adults, Bonnie Tucker and Lew Golen also
wrote in support of the cochlear implant as a
reasonable choice (Golen, 1995; Tucker, 1993).

Tucker

described the cochlear implant as technological
progress that created a dilemma for many members of the
Deaf community who argue that deafness is not a
disability but a culture.

Golen argued that since 90

percent of babies who are deaf are born to hearing
parents they are not born into the Deaf culture.

He

viewed the Deaf community's objections to cochlear
implants as an effort to preserve Deaf culture at a
cost to the development of children who are deaf.
Summary of Review of Related Literature

Hearing loss impacts the academic, communicative,
social and emotional development of a child.

The

51

form, content and use of language are delayed in
children who are hearing impaired.

Communicative

interactions between mother and child are affected by
hearing loss.
A cochlear implant is a biomedical device that
stimulates the auditory nerve and provides the
sensation of hearing to individuals with profound
sensorineural hearing loss.

The effectiveness of the

device in improving speech perception, speech
production and language development is currently under
investigation.

Results have been mostly positive but

the range in improved performance by individuals with
implants on speech and language measures and the
opposition of the National Association for the Deaf to
cochlear implants for children who are prelingually
deaf suggest that further study is needed.

In Chapter

3, I will describe the research methodology I used to
study the mother-child communicative interactions prior
to and in the year following implantation.

Chapter 3
Research Methodology

In choosing research methodology and in designing
my study the following research questions guided my
decisions.
Research Question 1:

How do a child's

communicative interactions with his/her mother change
in the year following cochlear implantation?
Research Question 2:

How do a mother's

communicative interactions with her child change in the
year following cochlear implantation?
Research Question 3:

How do mothers describe

their children's auditory and speech development before
and one year after implantation?
Research Question 4:

What factors influence the

child's performance with the cochlear implant after one
year of use?
Design

A qualitative case study approach was used for
this research.

This approach provided in-depth

description of the interactions of children with
cochlear implants and their mothers.

Qualitative

methodology has been accepted as an appropriate way to
study the rich, complex phenomenon of communication
(Heath, 1983; Hymes, 1972; Johnson, 1982; Plapinger &
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Kretschmer, 1991).

Case studies have frequently been

used to give detailed descriptions of a child's
language development (Evans, 1995; Hasenstab, 1991;
Hasenstab & Tobey, 1991; Spencer, 1993; Tait, 1993).
Triangulation of data sources was used in this
research. Observations, interviews and document
analysis provided the data.

Videotaped observations of

mother-child interactions were transcribed and
analyzed. Interviews with the mothers regarding the
child's communicative development were transcribed and
analyzed.

Journals kept by the mothers were analyzed

for themes.

The mothers completed the MacArthur

Communicative Development Inventory:

Words and

Gestures (Fenson et al., 1993) (see Appendix A).

These

inventories were analyzed for a general view of the
child's communicative development.
Participants

Three mother-child dyads participated in the
study.

Two boys and one girl were each 2 years of age

at the time of the cochlear implantation.

The children

had profound hearing loss prior to implantation and
were receiving little or no benefit from hearing aids
for hearing spoken language.

The children were

implanted with the Clarion cochlear implant.

All of

the children were enrolled in an early intervention
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program for children who are hearing impaired.

All of

the children began attending a nursery program for
children with hearing loss during the study.
Methodology

The three data sources were observations,
interviews and document analysis.
lasted approximately 15 months.

The data collection
The research began

approximately one month prior to the first child's
implant surgery and concluded approximately one year
after the third child's implant was programmed.
Observations

The mother-child dyads were videotaped in the
child's home for four 30 minute sessions in the month
prior to the implant surgery. The mother-child dyads
were videotaped for six 30 minute sessions,
approximately every other month in the 12 months
following the surgery.

Five hours of videotaped

observations were completed for each child.

The first

post-implant session was scheduled approximately two
weeks after the hook up and mapping of the speech
processor.

The mapping of the speech processor

component of the cochlear implant usually took place
approximately two to three weeks after the surgery and
marked the beginning of the stimulation of the auditory
nerve through the implant.

Each mother was instructed
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to interact and play naturally with her child.
Communication addressed toward the researcher was
acknowledged, but not encouraged.
Three segments of each videotape, totaling six
minutes, were transcribed including the mother's and
child's communicative interactions both verbal and
nonverbal using the procedure suggested by Cole and St.
Clair-Stokes (1984).

The segments, each approximately

two minutes long, were taken from beginning, middle and
end of the session to ensure a variety of communicative
contexts.

This was done by using minutes five through

séven, minutes fifteen through seventeen, and minutes
twenty-five through twenty-seven.

Adjustments were

made to these segments to begin and end as much as
possible when a communicative interaction began and
ended.

Occasionally, adjustments were also made when

there was an interruption during these minutes or when
background noise caused difficulty.

This process

yielded 60 minutes of transcribed interaction for each
mother-child dyad.
The videotapes were transcribed and coded using
the procedures described by Cole and St. Clair-Stokes
(1984).

This procedure included a description of the

caregiver's behaviors, a transcription of the vocal and
nonvocal behaviors of both the caregiver and the child,
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an analysis of the communication in regard to
communicative intent and focus of conversational topic.
The utterances of the mother were analyzed for variety
and function. The utterances of the child were
categorized into vocalizations, imitations, and words
and phrases.
The Checklist for Caregivers:

Communication-

Promoting Behaviors (Cole, 1992) (see Appendix B) was
used to rate each mother's communicative behaviors on
two videotapes, one just prior to implantation and one
from one year after implantation.

This checklist

addressed features that should enhance communicative
interactions including sensitivity to child and
\

conversational behaviors.

The checklist calls for

subjective ratings based on observations and Cole
(1992) provides descriptions of each of the aspects to
be rated.
Segments of the transcriptions from the pre
implant observations, from the observations during the
first 6 months of implant use, and from the 6 month to
one year period were analyzed by the researcher using
the procedures of Hart and Risley (1995).

The mother-

child interactions were coded for feedback tone,
responsiveness and guidance style.
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Interviews

Interviews of the mothers prior to the implant and
after one year of implant use were conducted by the
researcher using the Meaningful Auditory Integration
Scale (MAIS)(Robbins, Renshaw, & Berry, 1991)

(see

Appendix C) and the Meaningful Use of Speech Scale
(MUSS)(Robbins & Osberger, 1991)
interview guides.

(see Appendix D) as

The measures yield scores but were

used to elicit qualitative data for this study.

The

MAIS is a ten item interview that requires the mother
to rate her child's use of the implant or hearing aid,
response to sound and ability to discriminate
suprasegmental aspects of speech.

The suprasegmental

aspects of speech include pitch, intensity and
duration.

The MUSS is a ten item interview that

measures the mother's rating of her child's use of
speech.

These measures were used in a study describing

spoken language of children with cochlear implants
(Geers & Moog, 1994).

For this study the initial

interview was based on the child's use of hearing aids
and additional questions were added to explore the
mothers' expectations regarding the implant.

In the

final interview additional questions regarding the
mother's perception of changes in the child in the year
following implantation were included.
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Document Analysis

Documents reviewed included journals kept by the
mothers, the MacArthur Communicative Development
Inventory:

Words and Gestures (Fenson et al., 1993),

and school records.

Each mother kept a journal with

entries describing her child's communication and
auditory skill development.

Each mother completed a

parent inventory on her child's communicative
development prior to implantation and one year post
implantation.

School or parent-infant center records

related to communication skills were also reviewed.
The data collected through observations,
interviews and document review were analyzed for
patterns and themes related to the mother's
communicative interactions with her child prior to and
during the year following implantation. A case study
for each mother-child dyad describing the communicative
interactions was completed.

Cross case analysis

demonstrated similarities and differences in the
children's communicative development and in ways the
mothers communicated with their children before and in
the year following implantation.

Chapter 4
Analysis of the Data

Chapter 4 provides a description of each motherchild dyad including the background of each child, the
medical and audiological information and a narrative of
the child's auditory and communicative development in
the year following implantation.

The descriptions

include information from the interviews, the
observations, the videotape analysis and the document
analysis.

The children are discussed in the order in

which they received their cochlear implants.

The

presentation and analysis of the data that answers the
research questions follows the background information
and narrative.
Jonathan

Jonathan was born in May, 1995.
brother who is 4 years older.

He has one

During the study, twin

sisters were born. He lives with both parents and his
mother does not work outside the home.

Jonathan's

mother first suspected a hearing loss when he was 10
months old; his hearing loss was diagnosed by an
audiologist at 11 months of age.
deafness was unknown.

The cause of his

He was fitted with hearing aids

at 13 months of age and began receiving early
intervention services at a private auditory/oral school
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with some services provided in the home and some
provided at the school.

In September, Jonathan began

in the nursery program at the school which met 4
mornings each week for 3 hours each morning.

He and

his mother, or parents, continued to meet with the
parent-infant specialist once per week.

In February,

the structure of the nursery changed and the group
began meeting twice each week for 2 hours per session
and the individual parent and child sessions were
scheduled twice per week, usually once a week at the
school and once a week in the family's home.
Before receiving the implant, Jonathan's mother
reported that he didn't like wearing his hearing aids
and that he frequently resisted putting them on by
kicking and trying to roll away.

He had never shown

any response to sound with his hearing aids and would
pull them out.

Jonathan's father stated that the

hearing aids were more of an irritation to him than a
help.

Jonathan had never responded to his name through

listening and had never responded to loud environmental
sounds.
Before he received the implant, Jonathan sometimes
used his voice to get his mother's attention but he
wasn't using any words. His mother reported that he had
occasionally said Mama but she didn't believe that he
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identified her as Mama.

He did not respond to no no or

react to there's daddy by looking around for him.

He

never imitated words and did not label or name objects.
Jonathan's mother reported that he only used two
vocalizations in a meaningful way: mmmm for yum yum and
aaaa for airplane.

Jonathan did demonstrate the

ability to use gestures and actions in a communicative
manner such as blowing kisses, playing so big,
pretending to be a parent and imitating adult actions.
In the first days after Jonathan's implant was
mapped, his parents noticed several responses to
sounds.

He responded to the dog barking and to

knocking at the door.

His mother reported,

No responses to calling his name, or talking
but he seems to watch us more and realizes
something is different. It's interesting to
watch him and see that he knows his world is
different, but doesn't know why or how.
At times in the first week, Jonathan would take the
headpiece off.
be a challenge.

Adjusting the amount of input proved to
Jonathan could not give verbal

feedback regarding the setting and his parents would
watch for nonverbal signals that the setting was at an
appropriate level.
Jonathan's mother reported that he responded to
his name for the first time about one week after the
implant was hooked up.

His response to voice was not
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consistent, however.

He also played with a noise

making push toy and his mother stated that "you could
see he hears it was experimenting with it—found this by
himself."
In the first month following hook up, Jonathan
seemed to be more vocal and a little louder.
mother reported:

His

"This past week was the first time

I've heard him babble (other than his m's).

He

actually sounds like he's trying to tell you something
now."
In the first month, Jonathan continued to
demonstrate responses to new sounds.

His mother

reported that she thought he was listening to the way
his footsteps sounded on different floors.

He

immediately responded to her tapping her rings on the
swing set.

Occasionally, in a noisy environment, such

as at a birthday party at a children's pizza
restaurant, Jonathan's mother needed to take off the
processor and transmitter.

Jonathan seemed to be

irritated by the noise and cried.
Jonathan had difficulties at times in the first
month with taking off the headpiece and putting it in
his mouth.
boredom.
cracking.

His mother felt this was due to teething or
There were also some problems with the cords
Jonathan's mother also reported that some
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days he seemed to be absorbing sound but not responding
much.

Other days he responded a great deal.

■ In the next few months Jonathan continued to
demonstrate an awareness of sound and an understanding
of the meaning of certain sounds.

His response to his

name became more and more consistent.

At times he

demonstrated a curiosity about sound.

One evening when

watching a television program about panda bears, there
was a loud noise of two metal cages beating together.
Jonathan looked around the room for the noise and his
family showed him that the noise came from the
television.

When flute music was played in the

program, he pointed to his ear to show that he heard
something.

Even quiet sounds intrigued Jonathan.

mother reported:

His

"While brushing teeth with Daddy at

bedtime Jonathan searched and found the noise he heard.
It was the gurgling of the water in the sink!"
Jonathan responded to the lawnmower, noisy cars, and
the can opener.
He also began responding more consistently to
spoken language.

His mother reported that after about

4 months of using the implant Jonathan was responding
to his name about 8 out of 10 times.
In the first 6 months, Jonathan's vocalizations
increased. His mother reported that one of the first
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meaningful utterances she was able to elicit from
Jonathan was the word, open.

Jonathan wanted his

mother to open the basement door so he could go outside
and she was able to get him to imitate the word, open.
They made a game of Jonathan requesting that she open
the door for him.
After 4 months of implant use, Jonathan's mother
reported that he was using the following words: up,
more, open, close it, Mama, eye, nose, mouth, ow(for a
hurt), down, Hi, and bye bye.

The articulation of the

words was not precise but these were words that she
could understand consistently.

She also reported that

Jonathan was imitating more vocalizations.

She

described his attempts at imitating:
You can tell he's hearing it all but can't
decipher it all. Certain vowels or consonants
are coming out, but not together—too soon.
Sometimes when I'm trying to say a specific
word to Jonathan, I'll kneel down and put his
hands on my face. He loves this! He then
studies my mouth and moves his hands farther
back on the jaw movement and his eyes twinkle
with fun, then his eyebrows frown because he
can't quite figure it out yet how to do this
language thing! The whole time he's holding
my face, he's moving his mouth, trying to do
what I'm doing. Sometimes noises come out,
sometimes they don't. He's so cute! He really
is trying so hard to talk an move his mouth
properly. He doesn't get frustrated, thank
God. He just doesn't understand it and keeps
trying.
Jonathan continued to have some difficulties with
the use of the implant in the first 6 months.

He still
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periodically chewed on the headpiece and the cord
needed to be replaced several times. However, his
mother stated that Jonathan put on his implant by
himself during this time and seemed proud of this
accomplishment.
In the six months to one year post-implant period,
Jonathan continued to develop his listening and
communication skills. Jonathan demonstrated his ability
to listen and interpret sound in meaningful ways and
use that information to act in appropriate ways.

On

one occasion when the researcher arrived at Jonathan's
home for an observation session, his mother had
forgotten.

When I rang the doorbell I could hear

Jonathan run to the door and try to unlock it.
heard his mother call to him:

Next, I

"Don't open the door."

I heard him pause for a moment in response to her
calling and then he unlocked and opened the door.

He

had heard the doorbell, responded appropriately, heard
his mother, considered her utterance and then acted
anyway.

He may not have understood his mother's words

but at least he paused to listen.
During this time he learned to tune out sounds
that weren't important and developed better listening
skills for spoken language.

His imitation of

vocalizations continued to develop and he frequently
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imitated the vowel sound and syllable pattern of his
mother's vocalization through listening.

His mother

reported that one day when she was spelling a word for
her older son, Jonathan began repeating the letters
after her.

He often repeated parts of his mother's

previous utterance and.was aware that vocalizations
were expected as responses.

He also used more pitch

change and intonation in these vocalizations.

He

developed more consonants during this time including £3
and sh and he used the shh sound to quiet his new baby
sisters.
At 11 months of implant use, Jonathan used his
first spontaneous two word utterance:

Up Mama.

His

mother stated that Jonathan was improving everyday and
that she had heard that speech would probably come
after about a year of implant use.

He used words such

as hot spontaneously and in an appropriate manner to
describe the hot tea pot.

When his father said "I'm

going to have some more."

Jonathan responded,

"More"

and picked up his teaspoon, demonstrating that he heard
his father's comment and understood it.
Jonathan's mother reported that he understood many
common expressions without visual or gestural cues
including let's go bye bye, sit down, stand up, wait,
time to eat, let's play outside, let the dog up, turn
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it off, take your shoes off/ be careful, and let's
swing.
Utterances that Jonathan began to use at about 12
months of implant use include:

I want more, more

cheese, nite nite, Gramma, hot, hot tea, on, off,
drink, truck, no, stop, his name, his siblings' names,
color words and animal noises.

These words and phrases

were not articulated perfectly, but were clear enough
for others to understand.

Jonathan continued to use

more consonants with vowels.

The quality of his voice

sounded more natural and he used vocal play
expressively.
After a year of implant use, Jonathan's mother
reported that he would usually put on his implant first
thing in the morning and that only a few times had he
not wanted to put it on. If the headpiece came off, he
put it back on himself.

He had shown that he was aware

if the implant was working.
His mother reported that he responded to his name
with no visual clues "as well as a hearing child" and
that "he has a little selective hearing."

After she

listed the many environmental sounds that Jonathan
heard, she concluded that "he's starting to notice the
birds chirping."

She also shared that Jonathan could

tell the difference between her voice and her husband's
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voice, but that he got confused between her voice and
her sister's voice because they sound alike. She also
reported that he could tell the emotional tone of a
voice.
In terms of Jonathan's vocalizations, she reported
that he frequently used his voice when communicating
and that he used inflection in his voice.

She stated,

"Now he understands so well and he can participate in
so much."

Prior to the implant she had reported his

use of only two meaningful vocalizations.

After the

implant, when asked to mark the words from a listing of
approximately 400 words that usually develop first, she
marked 205 words that Jonathan understood and 180 words
that he understood and said.
Jonathan made dramatic progress in learning to
listen and communicate during the first year of implant
use.

At 3 years of age his spoken language was still

delayed but had developed beyond what would be expected
of a child who had normal hearing at 1 year of age.
His imitation skills, his acquisition of many vowels
and consonants, his increased understanding of spoken
language, his use of many single words, and the
emergence of two word utterances were all positive
signs for the development of spoken language.

When

asked about her feelings about getting the cochlear
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implant after Jonathan had used the implant for a year,
his mother's responses were extremely positive.

She

noted the difficulties of the equipment and stressed
that having an implant required work.

She stated,

I think he'd be so much farther behind if he
didn't have it and I think in another year or
two he has such a good chance of being more of
a normal hearing child. He has a real good
chance of being mainstreamed in the not too
far future because he's progressing so well
and we caught it so young. I mean it's either
do you want them to be deaf and have to use
sign language or do you want them to be as
active and able to participate as much as
possible. I really don't think it's a hard
decision.
Stephen

Stephen was born in March, 1995.

He has two older

brothers ages 9 and 12. He lives with both parents and
his mother did not work outside the home during the
time of the study.

Stephen's mother first suspected he

had a hearing loss when he was 3 months old.

When she

shared her concerns with the pediatrician, he did not
immediately refer Stephen for further testing.

Finally

she insisted saying, "I am the Mom and I know that my
son is not hearing me.

I just know because he's not

turning to my voice like he should be."

Three months

later Stephen was diagnosed with a profound binaural
sensorineural hearing loss by an audiologist.

The

cause of his deafness was unknown. He was fitted with
hearing aids at 8 months.
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Stephen's family was living in a rural community
at the time of the diagnosis and received services from
an outreach program of the state school for the deaf,
speech therapy from a regional hospital and
correspondence information from a national program.
His mother reported that getting information about all
the options available in deaf education was difficult.
Stephen received speech therapy twice a week from the
age of 6 months until his family moved to St. Louis
when he was 15 months old.

The family moved to St.

Louis mainly to have better services available for
Stephen.

The family began receiving early intervention

services from a speech language pathologist two times
per week at a private auditory/oral school for the
deaf.

The First Steps Program of the Missouri

Department of Health provided the funding for the early
intervention services.
Stephen received a Clarion cochlear implant on May
20, 1997, at the age of 26 months.

His mother

described the surgery as something she knew they needed
to do, but still difficult.

She shared that Stephen

made quite a face at her when he woke up following the
surgery and she expressed dismay that he was too young
to understand why this procedure was done.
was mapped on June 9, 1997.

The implant

During the summer, early
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intervention services continued with some services
provided at the school and some sessions in the home.
In August, Stephen's family moved in with his
grandparents for a month while they completed work on a
new home.

In September, Stephen began in the nursery

program at the school which met 4 mornings each week
for 3 hours each morning.

He also attended one

individual session each week with his mother.
Stephen's mother reported that he had a very difficult
start in the nursery school program.

He did not want

to separate from his mother and cried and refused to
participate in activities for the first three weeks of
school.

Even after this initial period he continued to

cry when his mother left and was not an active
participant in the group.

In February, the structure

of the nursery changed to smaller groups meeting twice
per week and the individual sessions increasing to
twice per week.

Stephen's mother reported that this

change was positive for Stephen.
Before receiving his implant, Stephen's mother
reported that he didn't really like his hearing aids.
Although she put them on him first thing each morning,
he would wear them for awhile and then pull them out
and she would allow him to take a break before putting
them back in his ears.

Stephen pulled out his hearing
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aids and threw them at times during observations prior
to receiving his implant.
His mother reported that he did not always wear
his hearing aids when he was outside because he had
lost them a couple times and also because he was not
benefiting from them. She stated, "They're just like
something in his ear and it's aggravating to him."

She

reported that he would not notice if the hearing aids
were not working and that he would never request to put
on the hearing aids.
Stephen's mother reported that he had never
responded to his name and she did not think that he had
ever responded to environmental sounds.

She shared

that she was frustrated by the lack of access Stephen
had to sound through his hearing aids.

She told the

following story:
[T]he day came to go get his hearing aids and
I really thought that they would come on and
I was going to speak and he was going to hear
what I was saying and everything, and he
didn't. It was just a really big let down
for me. And every audiology visit after was
just...I almost had to drag myself because it
was so depressing for me to go in and see him
and he wasn't responding so I learned not to
expect too much and I understand that with the
cochlear implant when they go in and hook him
up he may not respond at first, but I believe,
I have faith that within a year or two we're
going to see a totally different little boy.
Stephen used his voice at times to get attention
but primarily used pointing and gestures.

In
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interactions Stephen used vocalizations some of the
time.

His mother reported that he was less vocal when

just the two of them were home and more vocal when the
whole family was there.

Stephen demonstrated some

variation in his use of his voice but the variations
seemed more related to affect than to controlled
changes.
Stephen's mother reported that he never imitated
words or vocalizations and that he never labeled
objects.

Stephen was not saying any words before the

implant and understood only a few words and phrases
when accompanied by gestures.

He was using gestures to

communicate such as waving bye-bye and shaking his head
no. He also imitated actions and participated in
pretend play.
Stephen's mother reported that on the first day
his implant was turned on they did not notice him
responding to sound but that he seemed to have more eye
contact with his parents when they spoke to him.
Within a few weeks he responded to knocking, heard the
phone ring, and began to turn to his name.

His mother

shared that he would now "sit still long enough to let
me read [him] a book."

In interacting with his mother,

Stephen frequently turned to the source of various
noisemakers she would use.

She said that his use of
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hearing aids compared to his use of his implant was
"like night and day."
After 2 months of implant use, Stephen was
responding to more sounds.

As his father worked on the

new house, Stephen responded to the sounds of all the
power tools. At school, Stephen was detecting vowel
sounds and consistently turning when his name was
called.
In the first 6 months of implant use, Stephen was
babbling a lot but his mother reported that "not much
more is going on with language yet."

In play he would

vocalize and he would use his voice to express
frustration or fun.

He would imitate his mother

scolding the dog or vocalizing to the movement of the
swing but he wasn't using words yet.
After 6 months of implant use, Stephen was
responding to many environmental sounds and was
beginning to show some understanding of spoken
language.

He became interested in television.

He was

able to identify farm animals by their sounds through
listening only.
Stephen's mother reported that he used some words
now including ball, more, mom, bye-bye, and come.

He

vocalized to express displeasure and he used his voice
when he wanted something.

His mother reported that
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after 6 months of implant use Stephen was "doing better
than I ever dreamed he would do."
In the six months to one year post implant period,
Stephen continued to develop listening and spoken
language skills.

The listening skills developed more

quickly than the language skills.

Stephen seemed to

resist his mothers efforts to engage him in
conversation and was not usually responsive when his
mother would step into the role of "teacher" with him.
He also was much more interested in outdoor activities
and motor activities such as bike riding and swinging
that made conversation more difficult.

At times he

used his mothers efforts to elicit language from him as
a reason to engage in power struggle.
wanted to control the play activities.

He usually
Temper tantrums

were frequent during observation sessions but usually
brief in duration.

In one observation, Stephen's

mother wanted him to say truck while playing with the
truck.

He refused and became angry.

Ten minutes

later, after playing with other toys, he spontaneously
said truck with a very clear approximation.
Despite his unwillingness at times to use language
when elicited, Stephen demonstrated the use of more
spontaneous vocabulary. He said up, ball, stop, no,
throw and several color words in one 30 minute session.
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He also repeated word combinations sit down/ and I want
green, during this session.
After a year of implant use, Stephen's mother
reported that he wore his implant all day and that he
never tried to take it off.

He let his parents know

when the implant was not working by coming to them and
taking the headpiece off and pointing to it.

She

reported that when the headpiece fell off while he was
playing he put it back on himself.
After one year of implant use, Stephen's mother
reported that he responded to his name all the time,
"except when he doesn't want to."

Stephen responded to

and identified many environmental sounds including
airplanes, trains, dogs barking, honking horns, the
phone ringing and even the beeping on the microwave.
Stephen's mother reported that he was starting to know
the differences between voices and could tell the
difference between voices and environmental sounds.
She reported that he could recognize if she was mad at
him through her voice.
Stephen's mother reported that he consistently used
his voice to get her attention but did not yet
consistently call her Mommy.

He recognized his

brothers' names but did not call them by name and had
not yet said Daddy.

She reported that he sometimes
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used a loud voice and sometimes used a soft voice. He
imitated her vocalizations sometimes and had greatly
increased his receptive and expressive vocabulary.
However, his mother reported that he used spontaneous
words only occasionally and usually needed to be
prompted to use language.
Stephen's ability to detect and identify sound had
changed dramatically in the first year of implant use.
His receptive vocabulary had grown significantly and he
was using some single word utterances in a purposeful
way.

His ability to imitate vocalizations had

developed and he used his voice when he wanted
something or when he wanted to express displeasure.
When asked about her feelings about Stephen
getting an implant his mother was very positive.

She

talked about the importance of being patient and about
having realistic expectations.

She said, "I don't even

have words to express how I feel.

I feel like we had a

deaf boy and it's hard to imagine that he was once so
profoundly deaf the way he's hearing now."
Kate

Kate was born in February, 1995.
child in her family.

She is the first

Her parents both work outside the

home and Kate stays with her aunt and a cousin who is
one year older than Kate when her parents are at work.
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During the study, her mother became pregnant but had
not yet had her second child at the completion of the
study.

Kate was born with a rash that led doctors to

suspect that her mother had cytomegalovirus during
pregnancy, so Kate was evaluated for possible
disabilities including hearing loss shortly after
birth.

Kate was diagnosed with a binaural, profound,

sensorineural hearing loss. She was fitted with hearing
aids at 8 months of age and began early intervention
services at 9 months at a private auditory/oral school
for the deaf.

Initially, she was seen by a speech

language pathologist with her parents 3 times per week.
Although Kate was able to benefit from her hearing
aids, testing determined that she would have greater
access to sound through a cochlear implant.
Kate's residual hearing, although slight, provided
her with some experience with souhd prior to her
implant.

Kate's mother reported that she was eager to

wear her hearing aids and that she would point to her
ears as soon as she got out of bed in the morning.
Kate responded to her name about 50 percent of the time
and even more frequently in a very quiet environment.
Although Kate did react to environmental sounds such as
an airplane, her responses were rare.

Her mother

reported that occasionally she responded to the phone
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and possibly to the microwave.

Her mother reported

that Kate responded to speech sounds more than
environmental sounds and could detect the emotional
tone of a voice.
Kate was vocalizing extensively and almost always
used her voice to get her mother's attention.

Although

she was not using a lot of words, she was using her
voice frequently.

She-demonstrated the ability to

imitate some speech sounds at least matching the number
of syllables and using some variety in her vocal pitch
and loudness.

Kate also used speechreading to

supplement the auditory information she received to
imitate words.

Her mother reported that she used a lot

of gestures with vocalization to express herself.

Kate

understood many common phrases and had many single
words that she understood and said.
Kate was implanted with the Clarion cochlear
implant on June 3, 1997, at 27 months of age.

Her

mother expressed concern about the surgery and tried to
calm her fears by talking with another mother whose
child had recently gone through the procedure and by
focusing on the future benefits to Kate.
Kate's implant was mapped on June 30, 1997, and
her initial response was not wanting to wear it at all.
This response changed in the following days as she
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began to process this new type of auditory stimulation.
Her mother reported that on the third day of implant
use Kate heard the ice cream truck playing music, ran
to the porch to look for it, and started dancing to the
music.

She also responded to the fireworks on the

Fourth of July.

She continued receiving early

intervention services during the summer at the school
and in her home.

She started attending the nursery

class 4 mornings each week in September, 1997, at two
and a half years of age.
In the first month of implant use, Kate's mother
reported many responses to sound.

Kate heard the

telephone, the high pitched beeper on the oven, an
airplane and a lawnmower.

When the dog barked, she was

startled and jumped into her mother's arms.

Her mother

reported that Kate's eyes would get big and she would
open her mouth wide when she heard something new.
Within the first month of implant use, Kate was
also adding new words to her vocabulary and improving
her production of words that she already had.

Her

mother reported that she said words more clearly such
as yellow and light and added consonants more
consistently.
In the next few months, Kate's listening skills
became more developed.

On a visit to Grant's Farm, she
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turned to her grandmother when she sneezed and imitated
sneezing.

She heard the clicking of the nozzle when

her father filled the gas tank and pointed to the sky
when she heard a faint sound of an airplane that
couldn't be seen.

She easily identified the sounds on

a familiar book that produced sounds of rather poor
acoustic quality.
Her ability to hear and understand spoken language
progressed at a rapid rate. Her mother reported that
she consistently responded to her name even when called
at a distance of 20 feet.

In September her mother

wrote:
I continue to be amazed at Kate's listening
progress. Today she was sitting on my lap
and we were coloring, so she didn't do any
lipreading and I would say Mama, she would
say Mama. I said her whole repertoire of
words and she didn't miss any. She is
continuing to be so aware of every sound.
Kate's spoken language also showed improvement.
Her mother recorded lists of new words which Kate used
meaningfully and noted that she was adding consonants
to words that she had previously omitted.

Her mother

reported the addition of the s sound, the p sound and
the b sound during this time.

Kate also vocalized

extensively in a playful manner.

She used many

gestures and facial expressions along with her
vocalizations to communicate.

Her mother commented
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that "right now her speech when she jabbers sounds like
Chinese, we tell everyone she is learning a second
language."
At 4 months post-implant, Kate was repeating
almost every word her mother said.

Each week she added

words to her vocabulary both at home and at school.
Her mother reported that the parents-as-teachers
professional who visited from their local school
district was amazed at Kate's progress.

Her mother

commented at this time that she learned to say her own
name clearly.

She wrote,

"She went from pointing to

herself saying 'mmm' to 'Kate' overnight."
After 5 months of implant use, Kate began using
two word utterances such as big bear and bye-bye Santa.
Her mother frequently asked her test type questions
that she would respond to appropriately, such as "What
is your name?", and "How old are you?"

She also

engaged Kate in the more natural give and take of
conversation with dialogues such as this one:
Mom :

Kate, do you want to go nite nite?

Kate:

No.

Mom :

Do you want to take a bath?

Kate:

No.

Mom :

Do you want a banana?

Kate:

No.

(Pause and some thought)

Yeah.
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After 6 months of implant use, Kate continued to
develop listening and spoken language skills.

She

played a game of closing herself in the pantry and then
talking with her mother through the door.

She enjoyed

playing with toys and books that made sounds and loved
watching children's videos.

She demonstrated the

ability to label many objects, to count to six, and to
ask for things she wanted without being prompted.

Kate

added more consonant sounds and consonant blends to her
spoken language.

Her mother commented:

"I am

surprised at how clear sounding her speech is.

I

always thought it would have kind of a nasal sound to
it, but to me it sounds like a hearing kid's speech."
A neighbor who hadn't seen Kate for a few months
commented on how clear her speech was.
After nearly a year of implant use, Kate was
beginning to put three word utterances together such
as, I want juice and Mommy come here.

She began to use

words to communicate about previous events.

Although

the word order was not grammatically correct she said,
"Kate swim Daddy" when telling her mother about an
event that occurred a few days previously.
After a year of implant use, Kate's mother
reported that Kate put on her implant first thing each
morning and that she never resisted wearing it.

If the
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headpiece came off, she put it back on-and said, "Uh
oh."

Her mother reported that Kate became upset one

day at the zoo when her implant stopped working and she
wanted to hear the train.
Kate's mother reported that she responded to her
name almost always and about 70 percent of the time
when she was in a noisy situation.

She reported that

on occasion Kate would choose not to respond to her
name if she was engaged in watching a video.

She

listed many environmental sounds that Kate could hear
and stated that Kate "picks up pretty much everything."
Kate's mother described her hearing as "unbelievable."
During one observation session I saw Kate respond to a
door that squeaked in another part of the house.

She

heard the quiet sound, knew what it was, and then
responded by jumping up from her chair, saying "Daddy
here" and heading for the garage door.
Kate's mother reported that she could recognize
people's voices including her parents, her aunt and her
cousin.

She also recognized the emotional tone of a

voice.
Kate consistently said, Mommy to get her mother's
attention.

At times she repeated Mommy up to seven

times without a breath between each time.

Her mother

reported that she seldom used gestures along with words

86

to communicate particularly when she was using familiar
words and phrases.

Kate's voice showed inflection and

she spoke in a loud and quiet voice and whispered at
times.

Kate usually repeated an utterance if her

mother did not understand her.

Kate's mother marked

over 350 words on a listing of approximately 400 words
that are typical in a young child's vocabulary.
Kate had some listening and language skills before
she was implanted.

In her first year of implant use

she made dramatic and rapid growth in her ability to
hear and respond to sound and spoken language.
Although her language development did not yet match her
chronological age, her language skills developed at a
rapid pace. Her beginning use of two and three word
combinations demonstrated the emergence of more complex
language structures.
When asked how she felt about Kate getting a
cochlear implant her mother responded:
It's the best thing we could have done.
I
know there's no way to tell where she would
have been with just the hearing aids but I
just think it's probably way surpassed where
she would be with hearing aids.
Analysis of the Research Questions

The purpose of this research was to describe
mother-child communicative interactions prior to and in
the year following cochlear implantation.

The change
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in the auditory experience of the child would be
expected to impact the child's communicative
interactions and could lead to changes in the mother's
communicative behavior.
This study was concerned with the following
research questions:
1.)

How do a child's communicative interactions

with his/her mother change in the year following
cochlear implantation?
2.)

How do a mother's communicative interactions

with her child change in the year following cochlear
implantation?
3.)

How do mothers describe their children's

auditory and speech development before and one year
after implantation?
4.)

What factors influence the child's

performance with the cochlear implant after one year of
use?
Triangulation of data sources was used in this
research. Observations, interviews and document
analysis provided the three data sources.

Videotaped

observations of mother-child interactions were
transcribed and analyzed. Interviews with the mothers
regarding the child's communication development were
transcribed and analyzed.

Journals kept by the mothers
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were analyzed for themes.

The mothers completed The

MacArthur Communicative Development Inventory:
and Gestures (Fenson et al., 1993).

Words

These inventories

were analyzed for a general view of the child's
communicative development.

Additional documents such

as audiograms and school reports were also used in
analyzing the child's progress. The videotapes,
interviews, journals and other documents provided rich
data regarding the communicative development of the
children in the study.
Research Question 1
How do a child's communicative interactions with
his/her mother change in the year following cochlear
implantation?

Patterns emerged in the auditory and communicative
development of each of the children in the first year
of implant use.

Although the children had different

skills in listening and spoken language prior to the
implant, each child moved through certain listening and
vocalizing stages in the year following implantation.
These stages provide a model of communicative
development that may be common to many young children
in the first year of implant use (see Figure 1).

These

stages overlapped and the children moved through the

Figure 1.

Model of Communicative Development in the

First Year of Cochlear Implant Use
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stages at varying paces.

The listening stages and

vocalization stages progressed in a parallel fashion.
These stages are similar to the communicative
development of hearing children at an earlier age, but
also reflect some differences from the development of
hearing children due to the more advanced cognitive,
motor and social development of these children.

I will

discuss each stage and provide examples from the data
that demonstrate the child's experience at each level.
Listening Stages

The first stage observed was the awareness of
sound.

The children's reactions to sounds were very

dramatic and occurred in the first days and weeks of
implant use.

Jonathan and Stephen had shown no prior

responses to sound and their parents were amazed at the
changes in the ways they reacted to sound.

Kate, who

had - responded to some sounds with her hearing aids, was
responding tó quieter sounds and higher pitched sounds
that she had not been able to hear before.

The parents

reported the children reacting to many sounds including
dogs barking, phones ringing, and airplanes flying
overhead.

Kate and Jonathan's mothers reported that in

the beginning their children occasionally reacted with
a startle or became upset in a too noisy environment.
This stage progressed to a point where the children

91

were hearing quieter and higher pitched sounds, such as
rings tapping on a swing set, water gurgling in the
sink, and someone sneezing.
As the children perceived these new sounds their
parents helped them to recognize the sources of the
sounds and to move to the next listening stage,
recognition of meaning of sounds.

Kate very quickly

understood that the ice cream truck was playing music
and she danced to the music.

She learned that the

sound of the garage door opening meant Daddy was coming
inside the house.

Jonathan learned that when the-

doorbell rang, someone was at the door.

Stephen

learned to run and pick up the phone when he heard it
ring.
The next listening stages developed more slowly
than the first two stages.

Environmental sounds were

easier to perceive and understand than the-'human voice.
Each of the children showed responses to environmental
sounds before they responded to spoken language.

The

parents were able to notice their children's responses
to spoken language initially through their responses to
the calling of their names.

Although Kate had

sometimes responded to her name being called prior to
the implant, she became very consistent in her response
even at a distance of 20 feet.

Jonathan responded

to
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his name being called for the first time after a week
of implant use but after 4 months he was responding
about 8 out of 10 times.
The final listening stage, understanding spoken
language, was the most difficult of.the listening
stages.

The subtlety of the acoustic information of

spoken language and the great degree of auditory
discrimination required to develop useful speech
perception made this a challenging task.

Each of the

children demonstrated the ability to understand spoken
language, but the children were at different levels of
development in this process.

Each of the children had

shown dramatic increases in their receptive vocabulary.
Jonathan had progressed from understanding only a few
words prior to the implant to a receptive vocabulary of
more than 200 words.

Stephen's receptive vocabulary

had increased from fewer than 40 words to almost 200.
Kate's receptive vocabulary had grown to more than 300
words.

Each of the children understood many common

phrases such as Be careful, Let's go bye-bye, and Do
you want more?

Although the children had made

significant progress in the first year of implant use,
they were not yet understanding spoken language at the
level expected for a hearing 3 year old.

The children

had surpassed what would be expected of a hearing child
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at 1 year of age, but had not yet reached the level of
a hearing 3 year old.

If the children continue to

develop receptive language skills at a faster pace than
hearing children the gap between their receptive
language and that of hearing children will become less.
Vocalization Stages

The vocalization stages developed as the children
gained new access to auditory information.

As the

child heard and understood more sounds, especially more
spoken language, the child's use of vocalization
increased. The vocalization stages were random
vocalizations, imitations and the use of single words
and word combinations.

As in the listening stages, the

vocalization stages were overlapping.

The children

continued to use their voices for vocal play, to whine
and to express displeasure, even as they developed the
more advanced stages of imitations and the use of words
and phrases.
The first stage, random vocalizations, included
vocal play, whining, fussing to express displeasure and
laughing vocalizations.

Crying and laughing without

additional vocalizing were not included.

The term,

random, does not imply that these vocalizations lacked
purpose.

It only meáns that these vocalizations were

not imitations of the mothers' vocalizations and were
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not intelligible words or phrases.

When the children

used their voices to whine, they were not using words
but were communicating quite clearly to their mothers
their emotional state and frequently their wants or
needs.

When the children playfully vocalized in time

with the movement of a swing or the music on a video,
they were clearly using their voices in purposeful ways
but they were not using words to express themselves.
Although the children did not pass through the same
stages of vocalizing in the first year of implant use
that hearing children go through in the first year of
life, there were similarities and differences in these
vocalizations.

The similarities related to a newly

developing awareness of sound and the differences
related to the different cognitive, motor and social
level of the children.
In the random vocalization stage, Jonathan used
his voice to express frustration, to protest, to
express his enjoyment of his breakfast (mmm) and to
show surprise (aah).

Stephen vocalized as an

accompaniment to movement, in protest to having a toy
taken away, and in an effort to get his mother to go
outside.

Kate used random vocalizations in a playful

way with videos and toys and also to express anger and
pleasure.

Each of the children also used vocalizations

95

that were not imitations, words, or phrases when they
thought a vocalization was expected.

For example, when

Stephen wanted his mother to sit on his bicycle, he
used a vocalization that wasn't an imitation or words,
but demonstrated an awareness that if he wanted someone
to do something he needed to use his voice.

All of the

children at times vocalized when requested to do so and
all of the children at times refused to vocalize when
requested.

They demonstrated an awareness that using

their voice had meaning and purpose.
The second vocalization stage was imitation of a
model.

This stage included imitation of the

vocalizations of mothers, others and vocal sounds on
toys and videos.

To be classified as an imitation, an

utterance had to follow a model within 10 seconds.

As

the children attended to spoken language input they
began to produce vocalizations that were imitations of
what they heard.

In the beginning of this stage, the

imitations were often gross approximations of the
model; matching the vowel sound or the number of
syllables, or the initial consonant sound.

As the

children developed more refined imitation skills they
added more consonant sounds and were able to imitate
longer utterances.

Each of the mothers reported that

her child imitated words at least sometimes after one
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year of implant use.

Jonathan imitated color words at

8 months of implant use.

He frequently imitated his

mother's expressions including Wow and Aaah!

He

imitated open to get her to open the basement door.
Stephen imitated bye-bye and more in an observation
after 6 months of implant use.

Kate did some imitating

of vocalizations prior to receiving her implant but
these imitations increased so much that her mother
called her a "little myna bird."

She loved videos and

imitated the vocalizations of Snoopy and the Grinch.
The third vocalization stage was use of words and
phrases.

Only words and phrases said spontaneously

without a model to imitate were included in this
category.

The word or phrase may have been used in

response to a question or an expectant look from the
child's mother but they were not preceded by a model of
the word of phrase said by the mother for the child to
imitate.

To be considered a word or phrase the

utterance needed to match a word in at least two of the
following ways:

it needed to have the same initial

sound, the same number of syllables, or the same vowel
sounds.
Each of the children progressed in expressive
vocabulary.

Jonathan's mother reported that he used

only two vocalizations as words prior to the implant.
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After one year of implant use she marked more than 180
words that he used from a listing of approximately 400
typical words of young children.

Stephen's mother

recorded that he never named or labeled objects prior
to the implant.

After one year's use she reported that

he used more than 70 words.

Kate's mother reported

that Kate used more than half of the words from the
listing of nearly 400 hundred words.
After one year of implant use, Jonathan and
Stephen used a few word combinations primarily in
imitation.

Kate was spontaneously using many single

word utterances from a variety of syntactic forms and
often used two and three word combinations such as
Daddy outside, I want juice, Mommy stop, Watch Grinch,
and All gone.
Analysis of the transcriptions of the videotaped
play sessions yielded additional information regarding
the development of vocalization in the children. I
analyzed the vocalizations from 18 minutes of
interaction in the month prior to the child's implant
surgery (PRE), in the first 6 months of implant use
(Post 1), and in the period between six months and one
year of implant use (Post 2).

The number of

vocalizations increased for each child in the Post 1
and Post 2 time periods.

Figure 2 shows the increases

Figure 2. Number of Vocalizations

■ PRE
a Post 1
□ Post 2

Jonathan

Stephen

Kate
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for each child.
I also analyzed the vocalizations for stage of
vocalization to determine if the vocalizations were
including more imitations and words and phrases as the
child had more implant use.

Figure 3 shows the number

of imitations, and words and phrases for the pre
implant, first 6 months of use, and second 6 months of
use.
I also looked at the imitations and the words and
phrases to see if language was being used to label
objects or to interact in a dialogue.

I used these

categories as defined by Plapinger and Kretschmer
(1991).

If the language named or identified something

it was considered labeling.

If the language invited an

action, expressed a feeling, or responded to a question
with an answer other than a label, it was considered
dialoguing.

Because Kate used the largest number of

imitations and words and phrases I used her sample for
this analysis.

Kate's utterances in the pre-implant

sample and in the Post 1 sample were more often
labeling than dialoguing.

In the Post 2 sample she was

using language to engage in dialogue slightly more
often than she used it for labeling.

This growth in

using language to participate in a dialogue was a
positive change in her communicative development.

Figure 3.

Number of Imitations and Words and Phrases
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Jonathan rarely vocalized prior to receiving his
implant.

In 18 minutes of videotaped transcription

prior to implantation he only used his voice 18 times.
Most of the vocalizations were mmmm in response to
eating breakfast.

Other vocalization included a

protest vocalization and an expression of frustration.
Only once did he vocalize in a playful way.
In the first 6 months of implant use, Jonathan
began using his voice more often.

In 18 minutes of

transcribed observation, Jonathan vocalized 29 times.
He still used vocalization to express frustration or
displeasure but he also vocalized as an accompaniment
to playing with a toy and to request cookies from his
mother.

He also imitated his mother's model of more

when requesting a toy.

His mother reported that it was

at about 6 months of implant use that he really
increased his imitations.
In the second 6 months of implant use, Jonathan
vocalized 116 times in 18 minutes of transcribed
interactions.

He used 77 random vocalizations. He

imitated his mother's utterance 31 times and
spontaneously used words and phrases 6 times.

He

frequently vocalized when his mother asked him a
question or when his mother looked to him for a
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response.

Jonathan and his mother often took turns

vocalizing.
The following vignette gives an example of
Jonathan's communicative interactions after 8 months of
implant use.

Jonathan was painting and held up his

brush to his mother.

She asked,

"All done?"

He

imitated her question with a two syllable utterance
that matched the vowel sounds in "all done."
mother then said,

"Okay.

What do we do?"

His
Jonathan

vocalized in response but there were no intelligible
words.

His mother then put the brush in the water and

dunked it saying, "What do we do?

Dunk, dunk, dunk,

Are we dunking?"

Jonathan

said,

We gotta get it off."

"Dunking.

vocalized.

looked to his Mom and said, "Aw(off)."

His mother
Jonathan
His mother

nodded her head and said, "Get the paint off."
Jonathan repeated, "Aw(off)."
Stephen rarely vocalized prior to receiving his
implant. In 18 minutes of transcriptions of videotaped
interaction prior to his implant he only vocalized 17
times.

All of the vocalizations were random

vocalizations.

Most of his vocalizations were

expressions of displeasure, but a few times he
vocalized in a playful manner and a few times his
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vocalization seemed to be in response to his mother's
input.
In the first 6 months of implant use, Stephen used
many more vocalizations. In the transcribed sample he
vocalized 54 times and 8 of the vocalizations were
imitations of his mother's previous utterance.

Several

of his random vocalizations were playful and some were
clearly attempts to get his mother to do something he
wanted her to do such as turn on the television.
In the six months to one year time period,
Stephen's vocalizations increased again.
transcribed samples he vocalized 85 times.

In the
In this

sample he imitated his mother 14 times and
spontaneously used words or phrases five times.
The following vignette is an example of Stephen's
use of vocalizations after 10 months of implant use.
Stephen, his mother and his brother were playing with
play dough.
he made.
vocalized.

His brother showed Stephen a bracelet that

Stephen reached for the bracelet and
His mother said, "Ooh.

Don't break it."

Stephen pulled the bracelet and it broke.
said, "Uh-oh.

Uh-oh."

His mother

Stephen took a piece of his

brother's play dough and vocalized.

His mother

accidentally picked up a piece of Stephen's play dough.
Stephen saw that his mother had picked up his play
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dough and he yelled.
for?

There you go.

His mother said, "What's that
You don't have to yell.

Just say,

'I want it'."
Kate was using the most vocalizations of the three
children prior to implantation.

She was making some

use of a slight amount of residual hearing and had some
receptive and expressive vocabulary.

In 18 minutes of

transcribed play interactions prior to implantation,
Kate vocalized 77 times.

Most of her vocalizations

were random vocalizations, however she did imitate her
mother's utterances 10 times and spontaneously used
words or phrases seven times.

Many of Kate's

vocalizations seemed to be attempts to label objects
and pictures.

She also used vocalizations in a

conversational way and was able to respond verbally to
her mother's requests.

When her mother1asked her if

she wanted more banana, Kate responded with an
imitation of the word more.

She then changed her mind,

shook her head and said, na-na which her mother clearly
understood as no.
In her first 6 months of implant use Kate's
vocalizations increased greatly.

In the transcribed

sample her vocalizations nearly doubled and the
percentage of imitations, words and phrases increased
from 22% prior to the implant to 65% in the first 6
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months of implant use.

She still used random

vocalizations for a variety of purposes including
expressing displeasure, vocal play and to responding to
and making requests, but in the first 6 months of
implant use she was already using imitations, words,
and phrases to express herself.
In the time between six months and one year of
implant use, Kate further refined her use of
vocalizations.

In the transcribed sample, Kate

vocalized 214 times, almost doubling the number of
vocalizations she used in the sample from the first six
months of use and nearly tripling the number of
vocalizations she used in the sample prior to
implantation.

In this sample she was vocalizing at a

rate of more than 10 vocalizations per minute.

Many of

these vocalizations were single words or single
syllables, but the sample also included an utterance of
eight words.

Her communication with her mother

definitely had a turn taking quality to it, although at
times Kate dominated the vocalizing.
In the six months to one year sample, Kate again
increased the percentage of imitations, words, and
phrases.

Seventy percent of her utterances were

imitations, words, or phrases.

Fifty-two percent of

her vocalizations were spontaneous words and phrases.
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She spontaneously used some vocabulary that suggested
she was learning language through listening because
they were not words you would expect a child to be
taught.

For example, Kate used an intelligible

approximation of the word changer for the remote
control, and rewind when she wanted to start a video
again.
The following vignette is a sample of Kate's use
of vocalization in interaction with her mother after 10
months of implant use.

Kate and her mother were

watching a videotape together and talking about the
action in the story.

Kate imitated winding up a toy.

Her mother said, "Aww!

He's winding it up.

Kate repeated, "Turn."

Her mother said, "Turn it.

Right."

Turn it."

Kate pointed to the video and said, "Mom" to

get her mother's attention.
"Turn it and wind it up."

Her mother responded,
Kate responded with an

excited but unintelligible vocalization.

Her mother

described the action and invited Kate to vocalize by
saying, "They're walking.
say 'They're walking'?"
tree, tree."
tree again.

Are they walking?
Kate said,

Her mother responded,

Can you

"Mommy, mommy,
"He's under the

Kate, are they...were they walking?"

said, "Mommy, wheee!"
utterance, "Wheee.

Kate

Her mother imitated Kate's

Swinging."

Kate said, "Wheee."
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Summary of Child's Communicative Interactions

Each of the children in the study became more
competent communicators during the course of the study.
Each of the children showed significant improvement in
the ability to detect and understand sounds and to
detect and understand spoken language.

The mothers

described and the children demonstrated auditory skills
that could not have developed without the use of a
cochlear implant.
Each of the children increased in their use of
vocalization and spoken language after one year of
implant use.

The children each used random

vocalizations, imitations, words, and phrases to
express feelings, to control interactions and to
request and give information.

As they had greater

experience with listening to spoken language their
vocalizations were more often imitations, words, and
phrases.

They engaged in more dialogue with their

mothers after one year of implant use.

Although some

of this development could be attributed to maturation,
it seems unlikely that this degree of progress would
have been attained without the use of the cochlear
implant.
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Research Question 2
How do a mother's communicative interactions with her
child change in the year following cochlear
implantation?

The second research question focused on the
mother's style of communication in the year after the
child received a cochlear implant.

First, I examined

the mother's use of communication promoting behaviors
before and after one year of implant use.

Next, I

analyzed the mothers input for communicative function.
I also analyzed transcriptions of videotaped
interactions for the quality features of
responsiveness, feedback tone, and guidance style.
Finally, I looked for characteristics that led to
enhanced interactions.
Communication Promoting Behaviors

To assess each mother's interaction style with her
child I analyzed one videotaped session prior to the
implant and the final videotaped session after one year
of implant use with the Checklist for Caregivers:
Communication Promoting Behaviors (Cole, 1992).

This

checklist describes behaviors in the areas of
sensitivity to child and conversational behaviors.

A

rating was given on 22 items based on the frequency of
the behavior and comments were included for each
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behavior.

I used the checklist to look at strengths

and weaknesses in the communicative behaviors of the
mothers and to see if the mothers' behaviors changed
after one year of implant use.
Jonathan's mother was extremely sensitive to her
child both before the implant and after one year of
implant use.

In the pre-implant videotape she handled

Jonathan in a very positive manner. She frequently
showed affection, provided positive verbal feedback,
and smiled and laughed with Jonathan.

The tone of the

interactions was warm and supportive.

She followed his

interests in communicating by following his gaze and
responding to his nonverbal communication efforts such
as holding a toy up to her.

She avoided frustrating

Jonathan and frequently diverted his attention to avoid
conflict.

She provided a variety of activities for

Jonathan including books, puzzles, toys and games and
encouraged his involvement.

She was an active

participant in the games and routines in which he was
engaged.

She was aware of the activities he liked best

and of the toys and games that were his favorites.
In the post-implant videotape, she continued to
demonstrate an extremely positive interaction style
with Jonathan.

By this time she also demonstrated her

understanding of his developing independence,

no
encouraging him to dress himself and offering him
choices in activities.

She allowed Jonathan to make

decisions and provided a variety of activities, using
each experience as an opportunity for a conversation.
She encouraged Jonathan's involvement without pushing
him.

He initiated interactions and activities and also

followed her lead at times.

He was very responsive to

her and was seldom resistant.
Jonathan's mother also demonstrated conversational
behaviors that were very positive.

In the pre-implant

videotape she frequently watched for eye contact and
followed it with communication attempts.

She tried to

anticipate Jonathan's needs and emotions and responded
to them.

Although Jonathan was not very vocal prior to

the implant, his mother consistently responded to his
vocalizations with imitations and also responded to
facial expressions with imitations to engage Jonathan
in the give and take of communication.

She often

provided the language that she assumed Jonathan would
be using if he was able to talk.

For example, when he

held up his syrup covered fork she said, "It's sticky."
She often provided both his part and her own part in a
dialogue.

Because Jonathan was not using any words

prior to the implant, she had little opportunity to
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expand his utterances, but attempted to this in a way
by providing a model and then expanding on it.
The language that she used was of appropriate length
and complexity for his age.

She mostly used one to

four word utterances although she also used utterances
that were more complex.

She paused after speaking in

an attempt to get responses from Jonathan although they
were infrequent.

She used nice vocal variety and spoke

in an animated manner.

She called his attention to

sounds and moved closer to him to improve the auditory
input.

She frequently used gestures to supplement her

utterances.
In the post-implant videotape, she continued to
demonstrate strong conversational behaviors, but now
had more responses and initiations from Jonathan which
made the conversations seem more like dialogues rather
than monologues.

Frequently she modeled words and

phrases which Jonathan would imitate.

She often

repeated or expanded on his imitation to provide
additional emphasis.

She had reduced her use of

gestures and frequently expected and received responses
to utterances that Jonathan heard.

She still used some

single word utterances but most of her utterances were
three to five words.

She frequently asked Jonathan

questions and then waited for him to respond.
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Stephen's mother in the pre-implant videotape was
very sensitive to him, although his resistant behavior
resulted in frequent power struggles.

His mother was

firm and she communicated her disapproval clearly when
his behavior was inappropriate.

However, she was also

very affectionate and looked for chances to provide
positive feedback.

Stephen, who would have probably

preferred to play quietly with his toys did not like to
be pushed into activities that he didn't find
interesting.

I believe that the presence of the

observer made his mother feel that she needed to elicit
interaction and that she may have been more comfortable
allowing him to play on his own at other times.

She

provided Stephen with toys and materials that were
appropriate for his age, however, Stephen seemed to
prefer gross motor activities such as bike riding and
swinging to reading books or playing with toys.
In the post-implant videotape, Stephen's mother
continued to demonstrate sensitivity to her child.
Power struggles, like the ones in the pre-implant
videotape, occurred in the post-implant videotape.

She

gave Stephen affection and positive feedback, but the
issue of control over behavior and communication was
still observed.
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In the pre-implant videotape, Stephen's mother
frequently demonstrated positive conversational
behaviors.

She was very good at interpreting Stephen's

actions and gestures.

She watched him intently and

responded to his communicative attempts frequently.
Stephen seldom vocalized and his mother seldom repeated
his vocalizations.

She often provided the language for

what Stephen was doing or experiencing.

She was often

at Stephen's eye level in an attempt to engage him.
She used gestures frequently to improve Stephen's
understanding of her utterances.

The phrases and

sentences she used were appropriate in length and
complexity.

Although she paused for responses from

Stephen, she knew that he would seldom respond.
In the post-implant videotape, Stephen's mother
was able to engage him in communication more often.
Stephen had some words and knew that vocalizing could
get him things he wanted.

He was vocalizing more and

his mother occasionally imitated his vocalizations.
She expected responses to auditory input and had
reduced her use of gestures.

She was using vocabulary

that she knew Stephen was familiar with and her
utterances were of appropriate length.

Although

Stephen was vocalizing more, there still was not a
natural turn taking flow to the communication.
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Stephen's mother often had to try to elicit
vocalizations from him and there were long pauses in
their interactions when neither of them spoke.
Kate's mother displayed a great deal of
sensitivity to her child in the pre-implant videotape.
She was physically very affectionate and provided much
positive verbal feedback for actions and vocalizing.
She usually followed Kate's lead in choosing activities
but seemed to want Kate to demonstrate her knowledge
and skill, perhaps due to the presence of the observer.
She provided many toys, books, games and activities
that were appropriate for Kate's age.

There were

clearly established routines for interacting that both
Kate and her mother understood.
In the post-implant videotape, Kate's mother again
demonstrated a great deal of sensitivity to her
daughter.

Through proximity, touch, hugs and kisses

she clearly communicated her affection for her child.
She frequently allowed Kate to choose the activity and
showed her understanding that any activity or topic can
be a focus for conversation.

The pace of their

interactions was fast, but this seemed to suit both
Kate and her mother.
In the pre-implant videotape, Kate's mother often
displayed positive conversational behaviors.

She was
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extremely responsive to Kate's communicative attempts
both verbal and nonverbal.
Kate's utterances.

She frequently imitated

Her input to Kate was frequently

labeling and naming and at times she seemed to be in
the role of teacher rather than mom.

Although this

labeling led to many one word utterances, she often
used utterances of one to four words that were
appropriate in length and complexity.

She frequently

used touch to get Kate's' attention, gestured, and moved
into Kate's line of vision to increase opportunities
for Kate to speechread.

Her vocalizations were at

times exaggerated and somewhat loud.
In the post-implant tape, Kate's mother continued
to be very aware of Kate's communicative attempts.

She

usually followed Kate's topics and there was a
conversational flow of turn taking in their
interactions.

She was able to introduce topics that

she knew Kate would find interesting such as swimming,
but would follow Kate's direction most of the time. She
frequently imitated Kate's imitations and several times
the interaction would go from the mother's model to
Kate's imitation followed by the mother's imitation to
reinforce Kate's utterance.

She seldom used gestures

and consistently used her voice to attract Kate's
attention.

She expected Kate to respond to simple
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utterances through listening only and rarely
exaggerated her mouth movement as she had done in the
pre-implant videotape.
Each mother was skillful in promoting
communication both before and one year after her child
received the cochlear implant.

All of the mothers were

affectionate and positive in interacting with their
children.

Although Stephen's behavior required more

prohibitions and firmness from his mother, she was very
encouraging of his actions whenever possible.
Stephen's mother and Kate's mother each showed a
tendency to want to lead and direct their children's
activities at times, but this could have been due to
the observer's presence.

All of the mothers were very

strong in recognizing and responding to the children's
communicative attempts.

The mothers responded to

nearly every verbal and nonverbal attempt at
communication.

Their-perceptiveness and knowledge of

the child allowed them to anticipate and interpret
attempts to communicate.

They engaged the children in

the give and take of communication even when the
children had very few vocalizations to contribute to
the communication.
The changes observed in the pre-implant and post
implant videotapes were primarily due to the increased
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ability of the children to respond to spoken language
auditorally, to vocalize, and to participate more in
the turn taking aspect of communication.

In the post

implant videotape the mothers were all imitating the
child's vocalizations more often.

They often responded

to the child with a question in an attempt to get a
response from the child.

They had more opportunities

to expand the child's production because the children
were using more real words.

They were expecting

responses to auditory information such as calling the
child's name or asking the child a simple question.
They were using gestures less often and not focusing on
speechreading as much bechuse the children were
understanding more words and needed less visual support
to understand.

They were expecting more responses from

the children and so there was more turn taking in the
interactions.

The mothers were skilled at promoting

communication prior to the implantation.

With the

child's use of a cochlear implant the mothers were able
to become even more skillful at engaging their children
in communication.
Communicative Functions

I analyzed the communicative intent of 100 of each
mother's utterances from the pre-implant sessions, 100
from the first 6 months of implant use, and 100 from
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the second 6 months of implant use.

I used the first

10 to 12 utterances from each two minute segment to
increase the likelihood of various communicative
contexts.

I used the categories of communicative

function in caregiver's contributions as described by
Cole and St. Clair-Stokes (1984).

Figure 4 lists and

describes the communicative functions.

Cole and St.

Clair-Stokes suggested caution in interpreting these
data due to the influence of context on communicative
function. I included utterances from many contexts in
the sample in an attempt to access the variety of
functions commonly used by the mother.

In analyzing

the samples I looked for the functions that occurred
most and least frequently, the variety of functions
used, and any changes that occurred in the
communicative functions during the first year of
implant use.
Jonathan's mother most frequently asked closed
questions such as, "Did it fall?" in each of the
sampling periods.

She seemed to use this questioning

pattern as a way to continue the conversation.

The

questions frequently required a yes/no or one word
answer and although Jonathan seldom responded to the
questions, they gave the appearance of turn taking in
the interaction.

She also used accompaniment
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Figure 4. Communicative Functions

(Cole and St. Clair-

Stokes, 1984)
Invitation to Vocalize:

a caregiver utterance that seeks to have the

child vocalize; includes attempts to get the child to imitate specific
sounds, words, or sentences.
Accompaniment:

a caregiver utterance that narrates obvious, ongoing

events without an apparent attempt to seek a child response, and
without adding new information.
Self-Repetitions and Repair Devices:

caregiver repeats his or her own

previous utterances(s), answers his or her own question, or supplies
child's turn.
Imitation:

partial or full repetition of child's preceding utterance.

Expansion:

elaboration of any preceding contribution of the child to

form a semantically or grammatically complete sentence.
Continuates:

caregiver utterance that maintains and continues

conversation by acknowledging the child's contribution with no new
information added; includes yes, head nodding; provides focus for
child's continued attention and action.
Ye3/No Reply:

expressing affirmation or negation of a preceding

contribution of the child.
Other Reply:

caregiver response to preceding verbal or nonverbal

question or request from the child; other than yes/no replies.
Informative:

caregiver utterance that adds new information to the

situation; describing , explaining, expressing emotions and judgments,
reporting beliefs about another's internal state; stating reasons.
Closed Questions:

caregiver question requiring a yes/no labeling

response.
Open Questions:
Directives:

caregiver question of any other type.

Imperative Form:

caregiver utterance with imperative

syntax, with or without subject.
Directives:

Interrogative Form:

interrogative syntax.
Other.

caregiver directive with
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frequently, narrating her actions or Jonathan's
actions.

For example, as Jonathan climbed the stairs

she said, "Up, up, up." And when he opened the door she
said, "Open."

Accompaniment was used to provide

Jonathan with language that fit with the action that
was occurring.

She also used continuates often, which

also kept the conversation going when she was the
primary speaker.

For example, she said, "Okay" as a

way of continuing the communication.

She also used

informatives frequently, particularly in the post
implant samples.

These utterances gave Jonathan new

information about the situation, describing or
explaining an object, event or feeling.

For example,

when Jonathan was requesting cookies she told him,
"We've got pretzels."
Jonathan's mother used a great deal of variety in
her communicative functions.

The only category that

she did not use at all was expansions.

Expansions

require that the child provide the initiating input and
the mother then expands on the child's input.

Because

Jonathan was using so few words prior to receiving his
implant and in the first months following, it was
difficult for his mother to respond in this way.

As he

began using some words, her most frequent response to
words was to repeat the word.

Repeating the word did
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provide reinforcement, however, expanding on the
utterance may have led to opportunities for further
language development.
Stephen's mother most frequently used
accompaniment in her interactions with him in each of
the time periods analyzed.

She often used informatives

and directives in the imperative form.

The use of

imperatives may have been related to Stephen's tendency
to engage in power struggles and behavior that his
mother considered inappropriate. Closed questions were
also used frequently.

She never used expansion and

seldom imitated Stephen's utterances.
The most pronounced change in Stephen's mother's
communicative functions from the pre-implant sample to
the final sample was the increase in her use of
invitations to vocalize.

In the final sample, she

frequently asked Stephen to name an object or repeat a
word that she said.

After a year of implant use,

Stephen was able to use some words and his mother
attempted to elicit those words.

There was also a

steady increase in her use of open questions.

In the

first sample she never asked Stephen an open question.
In the final sample she asked Stephen 10 open questions
such as, "Where's a spoon?" and "What do you want?"
Another change was a decrease in her use of self
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repetitions and repair devices.

In the pre-implant

sample she frequently repeated her own utterance in an
attempt to give Stephen a second chance to respond to
the utterance.

In the final sample she used this

strategy much less often, possibly because Stephen was
responding the first time she said an utterance.
Kate's mother most often used closed questions in
her communication with her daughter.

Her mother

frequently had a didactic style with Kate, which called
for the use of many questions, especially closed
questions that required a yes/no or single word answer.
Kate's mother often asked her to label objects and
pictures.

She also used informatives frequently to

describe objects and explain events.

She used many

self-repetitions and repair devices especially in the
pre-implant sample. She imitated Kate's utterances to
reinforce her use of words and often used accompaniment
especially in the first sample.
The changes in Kate's mother's communicative
functions reflected Kate's developing skill as a
communication partner.

As Kate became a more competent

listener, her mother used fewer self-repetitions and
repair devices.

As Kate took more turns in the

conversation and used more words and phrases, her
mother began to use expansions.

In the first sample

123

there were no expansions.

In the second sample Kate's

mother expanded on Kate's utterances twice.

In the

third sample she expanded on Kate's utterances eight
times.

For example, when Kate said, "Tree" her mother

responded "There goes the tree."

When Kate said,

"Water fire water," her mother responded, "Water's
putting out the fire."
Each mother had her own style of interacting with
her child that influenced her use of communicative
functions, but there were certain common patterns that
emerged.

First, each mother used closed questions

extensively in an attempt to engage her child in
conversation.

Closed questions were used most

frequently because the children were just developing
spoken language and for the most part could only talk
about objects and people in the present.

Second, each

mother reduced self-repetitions and repair devices from
the first sample to the final sample.

As the children

became better listeners the mothers did not repeat
their own utterances as often.

Third, the mothers each

used a variety of communicative functions that provided
the children with opportunities to develop an
understanding of the various ways language can be used
for communication.
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The mothers also used various functions in
different ways as a reflection of the children's
individual needs, personalities and stages of
development.

Jonathan's mother often repeated

Jonathan's utterances as he began using spontaneous
language.

Kate's mother did this more often in the

early sample and then increased her use of expansions
as Kate demonstrated the ability to spontaneously use
some word combinations.

Stephen's mother increased her

use of invitations to vocalize when she knew that
Stephen had some words he could imitate and had an
understanding that vocalizing was expected when he was
requesting an object or action.

Stephen's mother used

more directives in the imperative form to communicate
to Stephen the rules for behavior.

The mothers were

adapting their communicative functions to match the
needs and abilities of the children.
Quality Features of Interaction

I analyzed the interactions of the mothers and
children in regard to the three quality features
described by Hart and Risley (1995).

Responsiveness,

feedback tone, and guidance style in communication with
hearing children were related to the children's
development of vocabulary in the first three years of
life and to performance on language measures at 9 years

125

of age in the Hart and Risley study (1995).

I used

these features to determine if the interactional styles
of the mothers in my study were positive in light of
the Hart and Risley findings for hearing children.

I

also looked for changes in the features from the pre
implant and post-implant samples.
Responsiveness was defined by Hart and Risley as:
the relative amount of a child's experience
with controlling the course of interaction.
Parent responses reflect a parent's interest
in supporting and encouraging a child's
practice and the parent's appreciation of,
and adaptation to, the child's current skill
level and choice of topic.
I measured

responsiveness, as Hart and Risley did, by

looking at the proportion of parent responses minus
initiations divided by responses per sample in three,
six minute samples of the transcriptions for each
mother-child dyad.

All utterances in the sample were

categorized as initiations, responses, or floorholding.
An utterance was coded as an initiation if 10 seconds
had passed since the previous utterance or if it
introduced a new topic or activity.

An utterance was

considered a response if it was addressed to the child
following a behavior or vocalization of the child.
Responses could be to verbal, vocal or non-verbal
initiations from the child.

For example, if a child

reached for a ball without vocalizing and the parent
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responded by giving the ball to the child and saying,
"Do you want the ball?", the utterance would be coded
as a response.

An utterance was considered

floorholding if the speaker continued to talk after an
initiation or a response without the other person
taking a turn.
Each mother's interaction style was highly
responsive in each of the samples.

Each of the mothers

increased in responsiveness between the pre-implant and
final sample, but more important was the extremely high
ratings they received in all of the samples.

All of

the ratings were 85% and above which would put them in
the top 20 percent compared to the mothers in the Hart
and Risley (1995) study. The ratings on the final
sample were all above 95%.

Only one parent in the Hart

and Risley study received a score of 95% or above.
The following vignettes provide examples of the
responsiveness of the mothers.

Jonathan's mother

demonstrated responsiveness to his initiation when she
responded to his actions with a toy car by labeling his
actions with verbs and with positive feedback.
Jonathan pushed down the car's window and his mother
watched and said, "Push".
responded, "Oh, good job".

He pushed again and she
Jonathan then pulled the

window up and his mother said, "Up, up.

Her
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responsiveness to Jonathan was allowing him to hear the
words that matched his actions.
Stephen's mother responded to an unintelligible
vocalization with the words that she thought he was
trying to express.

Stephen vocalized to his mother

while he was on a swing.
want down?"

She responded,

You

He vocalized again and she offered another

possible utterance when she said,
push?"

"What?

"You want me to

From his actions she decided he wanted to be

pushed and she continued her response with "Okay.
Let's push.

Here we go.

Whee!"

Her responses gave

Stephen ways to use language to express his wants.

He

was not yet able to imitate or spontaneously use the
utterances that she used in response to his
vocalizations but he demonstrated that he knew that
using his voice was a way to get action from a partner
in communication.
Although Kate's mom interacted in a more didactic
style, she was still very responsive to Kate's
initiations in communication.

In an interaction in

which Kate was completing a shape puzzle, but wanted to
watch a videotape, her mother coaxed her into doing
some of the puzzle and then went with Kate's idea as
shown in the following vignette.

Kate picked up a

shape and her mother labeled it saying,

"That's a red
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rectangle."

Kate picked up two more pieces and her

mother identified the colors, "Green and yellow."

Kate

pointed to the television and her mother said, "Okay.
What do you want to do?"
mommy. Watch Grinch."
Grinch?

Okay.

Kate responded, "Mommy,

Her mother answered, "Watch

Should we watch Grinch?"

The responsiveness of the parents provided the
children with the opportunity to learn from
communication. The children learned that vocalizing
almost always elicited a response from their mothers.
They also were exposed to vocabulary and language
structures that their mothers thought were important
for them to hear.

The children learned that a

communication partner sometimes initiates a topic and
sometimes follows the other persons lead.

They learned

about the turn taking aspect of interaction.

Although

the mothers did at times control the interactions to
control behavior or to elicit language, they were
highly responsive to the contributions of the children
to the interactions.
Feedback tone defined by Hart and Risley (1995) is
"the prevailing affect of parent-child interactions.
Parent feedback may encourage a child to attend to and
participate in language learning or it may discourage
the child from working with words."

I measured
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feedback tone by determining the proportion of feedback
to the child'that was positive.

I divided the amount

of positive feedback per sample by the amount of all
feedback, positive and negative.

Positive feedback

included repetitions and expansions of the child's
vocalizations, praise and approval.

Negative feedback

included prohibitions, criticisms and disparaging
comments.

The results of this analysis were mixed.

Jonathan's mother and Kate's mother had very high
percentages of positive feedback in all of the samples.
Stephen's mother used negative feedback much more
frequently than the other mothers.

In the pre-implant

sample she made thirteen negative comments and provided
no positive feedback.

Two possible reasons for this

difference were seen.

First, Stephen's mother may have

felt the need to use more prohibitions with Stephen due
to his frequent resistance to her efforts to engage him
in play and conversation.

During the study, each child

engaged in a power struggle and temper tantrum at least
once during the observations.

This was considered

normal behavior for children of this age.

Stephen,

however, challenged his mother more often and this
behavior increased her use of prohibitions and negative
feedback.

Another possibility is the relationship that

Hart and Risley (1995) discuss in looking at a
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connection between socioeconomic status and feedback
tone.

They found that children from lower

socioeconomic status were exposed to more frequent
negative feedback and less positive feedback.

It did

not seem to be part of Stephen's mother's style to
reinforce his behavior or communication with praise,
although she did so occasionally.

I also observed that

although she frequently reprimanded him for behaviors
she viewed as inappropriate, she was very affectionate
with Stephen and he was very responsive to her warmth.
The data did show that Stephen's mother used fewer
prohibitions in the post-implant samples.
The following samples provide a view of each
mother's feedback tone with her child.

Jonathan's

mother used a great deal of praise in her interactions
with Jonathan.

She often responded, "Good boy" to

positive behavior, a correct response to a question, or
to his use of vocalization.

In all three samples she

used only one prohibition in hundreds of utterances.
That prohibition referred to putting in a puzzle piece
the wrong way and was not very negative in tone.
Jonathan often responded to the positive feedback with
a smile or by clapping his hands.

In one interaction

when they were playing with play dough, his mother
asked him to vocalize by saying, "Say 'more'."
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Jonathan imitated her model and she repeated his
utterance by repeating, "More."

Jonathan then said,

"More" again and his mother responded, "Good job.
That's a lid."

Jonathan asked for "more" again and his

mother played with the play dough container and they
laughed together.

She then told him, "Put it on," and

Jonathan put the lid on the play dough.

His mother

clapped her hands and said, "Good job, Jonathan."
An example of a power struggle between Stephen and
his mother demonstrated the use of negative feedback in
the pre-implant sample.
hearing aid.
get it.

Stephen had pulled off his

His mother told him, "Go get it.

Go on.

Give it to Mom.

You go

You go get it."

Stephen walked away and his mother said, "No, Stephen.
No.

You get it, Stephen."

Stephen picked up the

hearing aid and his mother attempted to give positive
feedback by saying, "Thank you," but Stephen threw the
hearing aid again.
Come here."
hearing aid.
it."

His mother said, "Come here you.

Stephen started to take out the other
His mother responded, "No, don't you do

She put the aid back on and said, "You're bad.

Bad boy.

No no."

In the final sample of Stephen and his mother, he
still engaged in some resistant behavior, but there
were only two instances of prohibitions.

His mother
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also used positive feedback for an imitation of a
vocalization.
Kate's mother rarely used negative feedback or
prohibitions in her interactions with Kate.

Her use of

positive feedback increased from the pre-implant
sample, to the first post-implant sample and again to
the final sample.

She used 11 affirmatives and

repetitions of Kate's utterance in the first sample.
She used 24 in the second sample and 40 in the final
sample.

Many of the affirmatives were feedback on

correct responses Kate gave to test type questions or
naming tasks, but she also used positive feedback tone
on an emotional level as shown in the following
example.

Kate and her mother were playing with a baby

doll.

Her mother said to her, "Kate, give your baby a

kiss.

Give your baby a kiss."

Kate puckered up for

her mother and her mother responded, "Oh, you're gonna
give Mommy a kiss?"

Kate kissed her mother and her

mother said, "Oh, that's nice.

Thank you.

I'll take a

kiss."
The feedback tone of the interactions was very
positive for two of the mother-child dyads and less
positive for Stephen and his mother.

Interactions with

a positive tone encouraged greater participation in
activities and more sharing in dialogue for the
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children and their mothers.

All of the mothers showed

a great deal of affection for the children.

Each of

the mothers showed some frustration at times with the
child's behavior or unwillingness to participate in an
activity or conversation.

.Each of the children

exhibited some developmentally expected behaviors of
temper tantrums, whining and power struggles.

Each

mother attempted to divert the child's misbehavior when
possible.

Stephen's mother did use prohibitions and

negative feedback in some situations, but her use of
prohibitions decreased in the post implant samples and
she frequently demonstrated warmth and affection for
her child.
Guidance style is the way a parent prompts the
child to behave or to communicate.

Hart and Risley

(1995) described it as "how often the child is asked
rather than told what to do."

I measured guidance

style by determining the proportion of prompts that
took the form of auxiliary-fronted yes/no questions to
the total number of prompts including imperatives.
Auxiliary-fronted questions, such as "Can you put your
shoes on?" imply that the parent is confident that the
child will respond as expected and does not need the
command, "Put your shoes on."
yield clear results.

This analysis did not

Jonathan's mother and Kate's
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mother used a fairly high percentage of auxiliaryfronted questions in prompting.

Stephen's mother had a

very high percentage of question prompts in the second
sample and a somewhat low percentage in the final
sample.

There was no definitive shift in comparing the

pre-implant and post-implant samples for any of the
mother-child dyads.

It may be that for children who

were not yet understanding many of their mother's
utterances this feature provided less information than
the other interaction features.

I also found the issue

compounded by the various purposes of imperatives and
of questions.

At times an imperative served as an

invitation to engage in an activity and had a very
positive quality.

At other times an imperative truly

was a command and had a neutral or negative quality.
The same was true for the auxiliary-fronted questions.
Sometimes, the question functioned as question, but
often it was definitely a directive in the syntactic
form of a question.

Two circumstances.related to the

use of auxiliary-fronted questions and commands were
uniquely related to the child's hearing loss.

The

following examples show the variety of purpose and tone
that an imperative or auxiliary-fronted question may
have.

The first situation is the use of a question to

©licit an imitation of a new or familiar word.
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Although mothers of hearing children use the pattern,
"Can you say ____?" to elicit words and phrases from
young, language learning children, mothers of children
with hearing loss use this pattern extensively.

This

question can encourage vocalization and the use of new
words, but it also interrupts the flow of real
communication.

The second situation that is also more

often seen in the interactions of mothers with children
who have a hearing loss is the use of an imperative or
a question to help the child use residual hearing.
Each of the mother' s used the imperative, listen to
alert the child to the presence of a new or familiar
sound.
An example of an imperative that functions as a
positive invitation was evident in an interaction
between Jonathan and his mother.

Jonathan's mother was

suggesting that he play with his car.
your car."

She said, "Get

Later, in the same interaction she said,

"Bring it here."

Although these utterances are both

imperatives they were offered as suggestions for play
rather than commands for action.

Jonathan was free to

decide if he wanted to play with the car or not.
In another interaction with Jonathan, his mother
responded to his reaching to his hearing aid with an
imperative that clearly meant he was to behave in a
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particular way.

As Jonathan reached for his hearing

aid, his mother said, "Leave it in."

This imperative

was definitely a command that she expected to be
followed.
Stephen's mother demonstrated the use of an
auxiliary-fronted question as a prompt that was a
choice when she asked him, "Do you want the ball?"
had a choice of responding yes or no.
"Are you ready?"

He

When she asked,

she was really telling him to get

ready because she was throwing the ball.

Often her

auxiliary-fronted questions omitted the auxiliary and
communicated the question through intonation.

For

example, she said, "You gonna hide it?" with rising
inflection to mark it as a question.

Frequently the

auxiliary-fronted questions were not prompts or
questions, but provided an accompaniment to Stephen's
actions that she put in the form of a question.

For

example, after Stephen rolled a ball to her she said,
"You gonna roll it?" with rising inflection.
Kate's mother frequently used auxiliary-fronted
questions to invite Kate to participate in an activity
and often used the pronoun, we, to signal a joint
activity.

For example, when she wanted Kate to play

with a baby doll she asked, "Should we put that on your
baby"?

She also frequently used auxiliary-fronted
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questions when she invited Kate to vocalize.
example, she said, "Can you say 'cow'?"

For

The expected

response was the imitation of the word "cow" not a
yes/no response.

She also used the imperative, listen

to alert Kate to the presence of a new or familiar
sound.
I found the feature of guidance style to be more
complicated in the interactions of mothers and children
with hearing loss.

The mothers did provide the

children with opportunities to hear prompts in both
imperative and question form. There were no clear
changes in the guidance style of the mothers from the
pre-implant to post-implant samples.

The auxiliary-

fronted questions and imperatives functioned in varying
ways in the samples and this variance made it difficult
to compare the samples to the information from Hart and
Risley (1995) dr to draw clear conclusions from the
data.
Characteristics that Enhanced Interactions

I analyzed the videotaped observations of the
interactions of the mothers and children, the
fieldnotes from the observations, the journals kept by
the mothers, and the transcriptions of the interviews
with the mothers for characteristics of the mothers
that seemed to enhance the interactions.

First, the
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mothers in the study were good communicators.

They had

effective communication skills, expressed their ideas
clearly, and enjoyed sharing their thoughts and
feelings about their children and their experiences.
The previous analysis of their communication promoting
behaviors, use of communicative intent and quality
features of their interactions demonstrated that they
were strong communicators.

Their interactions with

other family members and with the researcher also
reflected good communication skills.
Second, each of the mothers demonstrated a
willingness to work hard and to be committed to
enhancing communicative interactions with the children.
They recognized that a cochlear implant required
additional time and effort in terms of its care and
use.

They knew that they needed to provide enhanced

opportunities for their children to develop auditory
and spoken language skills.

The children required

additional input, more repetition, and greater
attention to the child's development of communication
skills.

They showed an understanding of some

principles of speech, language, and auditory
development that most mothers of hearing children would
not need to understand.
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Third, the mothers had a positive attitude.

They

believed that their efforts would benefit their
children and that the children could learn to listen
and to communicate so that they could lead happy and
productive lives.

They were willing to learn what they

needed to learn and do what had to be done to provide
the best opportunities for their children.
The positive attitude of the mothers was balanced
with a realistic view of the special needs of the
children. They understood that the cochlear implant
would not erase the years of no auditory stimulation
and that the children would require intensive therapy
from professionals and extra effort at home to catch up
on some of the delays that were caused by a hearing
loss. ’
The fifth characteristic of the mothers was their
patience.

Each of the mothers expressed the

frustration of having a child whose communication
skills were underdeveloped.

Each mother demonstrated

patience and caring in interacting with her child as
she encouraged the development of listening and
speaking skills.

They often persevered in their

attempts to engage their children in communication and
play.
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Finally, the mothers each demonstrated a good
sense of humor.

They could act silly with their

children, tell funny stories and laugh at themselves.
This characteristic made them fun to interact with and
gave them energy for the task.
Summary of Mother's Communicative Interactions

Each of the mothers in this study demonstrated
strong communication promoting behaviors both before
her child received an implant and in the year following
cochlear implantation.

Each mother demonstrated a high

degree of sensitivity to her child and a good use of
conversational behaviors in interactions with her
child.

In the pre-implant sessions, the mothers

interacted with their children as if the children were
active participants in the conversation even if the
children's input was only a few vocalizations.

The

mothers were very tuned in to the children's nonverbal
communication and to the children's focus of interest.
In the post-implant sessions, especially in the final
sessions after the child had used the implant for
approximately a year, the mothers had the opportunity
to respond in the conversation to more vocalizations
and turns from the children.
The mothers used a variety of communicative
intents in interacting with their children.

Closed
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questions, accompaniment, and informatives were used
extensively.

In the final observations the mothers

were using more invitations to vocalize, open
questions, and repetitions.

They were using self

repetitions and repair devices less frequently.

One of

the mothers was beginning to use expansions to
elaborate on her child's utterances.
The mothers also used a very high proportion of
the quality features of interaction.

The mothers were

highly responsive to the children, encouraging them to
engage in conversation.

They consistently responded to

both verbal, vocal and nonvocal initiations from the
children, rarely missing an opportunity to recognize a
communicative behavior.
Feedback tone was very high for two of the mothers
throughout the study.

They frequently praised the

children and repeated the children's vocalizations.
One mother's pre-implant sample was not very positive
in tone but she used fewer prohibitions and more
positive feedback in the final samples.
Guidance style, measured by the use of auxiliaryfronted questions compared to the use of imperatives,
did not yield a consistent picture of the mothers'
interactions.

The mothers used many auxiliary-fronted

questions and imperatives in interacting with their
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children, but there was no clear change in this feature
from the pre-implant to post-implant samples.
Certain characteristics of the mothers seemed to
enhance their interactions.

They were good

communicators and were committed to enhancing the
communicative interactions with their children.

They

had a positive attitude, yet were also realistic in the
view they had of the special needs of the children.
They were patient, caring, and they each demonstrated a
good sense of humor.
Research Question 3
How do mothers describe their children's auditory and
spoken language development before and one year after
implantation?

To determine how each mother viewed the cochlear
implant's impact on her child's auditory and spoken
language development I analyzed the pre-implant and
post-implant interviews and the journal entries.
Although there were some individual differences in each
mother's. perceptions, there were several common themes.
The mothers all perceived a dramatic increase in
their children's ability to detect, discriminate and
identify auditory information.

Two of the mother's

reported that their children had no usable hearing
prior to the implant and had never responded to
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environmental or vocal sounds.

They expected to see

responses to loud sounds but were thrilled with the
children's awareness of quieter and higher pitched
sounds.

Dogs barking, a knock on the door and cars

driving by were some of the first auditory responses
from the children.
Very quickly the mothers saw responses to quieter
and higher pitched sounds such as microwave beepers,
rings tapping on a swing set, and water gurgling in a
sink.

Jonathan's mother recorded:

"Outside playing

Jonathan sneezed-totally stunned himself to hear this!
Also, heard an airplane-got a big grin and kept looking
for more."

After six months, Stephen's mom recorded

that he "responds to almost all sounds now."

Kate's

mom reported being "amazed at Kate's listening
progress." She reported that when Kate called her and
she answered her, Kate came and found her.

By the end

of one year of implant use the mothers were no longer
surprised and excited by their children's awareness of
sound.

They had come to expect their children to

detect and identify most sounds.

They still called

attention to sounds but not as often as they did when
the children first began to use their implants.
Stephen's mother talked about his willingness to use
his implant all the time because he was getting useful
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information from it.

This was very different from her

experience with the hearing aids which she said she
hated.

She shared that after a year's implant use she

considered him a hearing child in the family.
The mothers also demonstrated in their
interactions with their children that they expected
them to respond to sound.

When Kate left off the

initial sound in the phrase come here her mother
repeated the phrase and emphasized the initial sound
and Kate made the correction.

All of the children were

showing the ability to hear more high frequency
phonemes including the s^ and sh sounds. They all showed
the ability to hear the intensity, duration and pitch
of their mothers' utterances by frequently imitating
and matching these acoustic features in their own
imitations.

The variety of vowel and consonants sounds

in their vocalizations reflected the access they had to
more speech sounds.
The mothers reported tremendous growth in their
children's receptive and expressive language but the
onset of these skills was less dramatic and followed a
period of time when the children seemed to be mostly
listening.
be expected.

From a developmental perspective this would
The mothers each listed many new words

and phrases that the children understood.

The words
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and phrases that their children were using
spontaneously in a meaningful way were not as
extensive.

This also would be expected from child

development.
The mothers did not seem discouraged by the slower
pace of the children's spoken language development, but
seemed optimistic about the progress they had made and
hopeful that the spoken language development would
increase as their children had more experience with the
sound of spoken language. Kate's mother reported that
after three months of implant use she was saying many
words.

She recorded:

"She doesn't say the whole word

but mouths the word enough to show recognition.
just doing better now on an everyday basis."
months of implant use, Kate's mother wrote:

She is

After 10
"I am

surprised at how clear sounding her speech is.

I

always though it would have kind of a nasal sound to
it, but to me it sounds like a hearing kid's speech."
The mothers were encouraged by the children's
improved ability to imitate vocalizations with better
approximations of words.

Jonathan's mother reported:

"I can see a big improvement.

Jonathan will repeat so

much without being prompted to."
All of the children had a greater variety of
vowels and consonants in their vocalizations after one
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year of implant use.

Stephen frequently matched his

mother's utterances for the vowel sound repeating ee
for green and oo for blue.

Kate's mother reported that

she was adding consonants to words in which she had
previously omitted consonants.

Jonathan added the

final sh sound to his brother's name.
Each mother's perception of the value of the
implant was clearly positive.

They shared their

feelings that having a child with an implant required
patience and commitment and that a cochlear implant was
not a quick fix for a hearing loss.

Each mother shared

the concern she felt as her child went through the
surgery.

Each mother reported some technical

difficulties with maintaining the implant.

However,

they all felt that these efforts, concerns and
inconveniences were well worth the outcomes for their
children.
When asked how she felt about Jonathan having a
cochlear implant his mother said, "I think we're
fortunate to have it.

There are pros and cons.

pros far outweigh the cons.

The

I'm still so glad he has

it and it's so much better than those stupid hearing
aids."

When asked how it had changed his spoken

language she replied:
Well, before he had no language and now he
understands so well and he can participate
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in so much.
I think he'd be so much farther
behind if he didn't have it and I think in
another year or two he has such a good chance
of being more of a normal hearing child. He
has a real good chance of being mainstreamed
in the not too far future because he's
progressing so well and we caught it so young.
When asked about her feelings about Stephen having
a cochlear implant, his mother said, "I don't even have
words to express how I feel.

I feel like we had a deaf

boy and it's hard to imagine that he was once so
profoundly deaf the way he's hearing now."

When asked

about the implant's effect on his communication, she
responded, "He communicates.

He just lets us know if

he's happy, if he's sad, and even though his language
isn't there yet, there's no doubt about that.

It's

just a matter of time before it'll happen."
When asked how she felt about Kate having an
implant, her mother responded, "It's the best thing
that we could have done.

I just think it's wonderful

and I can't imagine not doing it."
Research Question 4
What factors influenced the child's performance with a
cochlear implant after one year of use?

Jonathan, Stephen and Kate each were successful
cochlear implant users after one year of use.

Each

child had made significant progress in auditory and
communicative development.

I analyzed the interviews,
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the journals and the videotaped observations to
determine if there were factors that influenced their
communicative development.

Several factors emerged.

First, each of the children had been diagnosed at a
relatively early age. Jonathan was diagnosed at 11
months, Stephen was diagnosed at 6 months, and Kate was
diagnosed shortly after birth.

The age of diagnosis

for these children was significantly younger than
national statistics which show average age of diagnosis
to be about two years of age (Epstein, 1998).
Each of the children began receiving early
intervention services before they were 13 months of
age.

When Stephen was 16 months his family moved to

the St. Louis area where he could receive services at a
private auditory/oral school.

Kate attended the same

program from the time she was 9 months and Jonathan
began when he was 13 months.

The program provided a

strong emphasis on parent support and parent
involvement.

The therapist worked closely with the

audiologist in providing information and guidance to
the parents.
The early intervention services were affiliated
with an audiology program that served the greatest
number of children with cochlear implants in the United
States.

The audiologists had worked with many families
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and children in the diagnosis and treatment of hearing
loss.

One of the audiologists also worked on the

cochlear implant team at the local children's hospital.
The parents had access to the most current information,
presented by knowledgeable and experienced
professionals.

The professionals at both the school

and the hospital thoroughly presented the information
available regarding implants.

The parents had the

opportunity to observe children who had implants.
The children were implanted at an early age,
ranging from 24 months to 27 months.

When the children

were implanted, 24 months was considered the youngest
age appropriate for implantation.
auditory deprivation is serious.

The impact of
By making auditory

information available to the children as soon as
possible, the length of time the children had little or
no access to sound was reduced and the impact of the
hearing loss could be lessened.
The children also had convenient access to
audiological support for the implants.

Because the

children lived in close proximity to the implant center
and attended an early intervention program that had
audiological services at the same site, problems with
the care and maintenance of the implants were dealt
with efficiently.

The audiology department repaired
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and replaced parts quickly and diagnosed problems with
the equipment so that the child's time with a well
functioning device was maximized.
There were also individual family and child
factors that influenced the benefit of the implant for
each child. There were two parents in each of the
families in the study.

The fathers were extremely

supportive and involved in the children's development.
The medical and educational costs were great, but each
family had state and insurance funding that assisted m
the costs.

In two of the families, the mothers did not

work outside the home.

This provided these children

with care that was personal and knowledgeable.

In the

third family, childcare was provided by the mother's
sister which also supplied an excellent environment for
the child.
siblings.

In two of the families the child had other
The opportunity to interact with other

children on a daily basis was seen as a positive
factor.

The other child was in childcare with her

cousin, who was a year older, and this provided many of
the same opportunities for child-to-child interaction
that the children with siblings had.
The mother's interaction style also influenced the
child's development.

This aspect was thoroughly

discussed earlier and was seen to be very positive
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overall. The'mothers had worked closely with the
therapist in the early intervention program and they
were knowledgeable and skillful in communicating with
their children.
The experience the children had with sound prior
to implantation also affected outcomes.

Jonathan and

Stephen had no response to sound prior to receiving
their cochlear implants.

Kate had demonstrated the

ability to make some use of the slight amount of
residual hearing she had before she was implanted.
Although all of the children were responding quite
successfully and consistently to sound after one year
of use, Kate pre-implant experience may have given her
a quicker start.

She had some concept about sound

having meaning even before she was implanted.
Finally, the social and emotional development of
the individual children impacted the communicative
development in the year following implantation.
Jonathan's quiet, but cooperative style made him a
willing communication partner but not often an
initiator of interaction.

Stephen's strong will and at

times resistance to others made the development of
communication a slower process for him.

Kate's

outgoing, expressive personality made the development
of communication progress more quickly.
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Summary of Analysis of the Data

In Chapter 4, I provided a description of each
mother-child dyad and a narrative of each child's
auditory and communicative development in the year
following implantation.

I also presented and analyzed

the data on the children's communicative development,
the mothers' communicative interactions, the mothers'
perceptions of their children's development, and the
factors that influenced the performance of the
children.

In Chapter 5, I will summarize the findings

of this study, discuss implications and make
recommendations for future research on this subject.

Chapter 5
Summary, Discussion and Implications

In Chapter 5, I will summarize and discuss each
research question.

The implications of these findings

will be addressed.

Recommendations for programming and

procedures will be suggested, as well as
recommendations for future research on- this topic.
Summary and Discussion of the Findings

Research Question 1
How do a child's communicative interactions with
his/her mother change in the year following cochlear
implantation?
Each child in the study demonstrated dramatic
development in listening and communicating in the year
following implantation. Each child demonstrated the
ability to detect, discriminate, comprehend and
interpret sound.

Each child developed the ability to

respond to spoken language and to understand much more
language.
Each child developed greater expressive language
skills in the year following implantation.

The

children used vocalizations much more frequently than
they had prior to the implant.

They vocalized to

express pleasure and displeasure, to attract attention,
to imitate the utterances of another person, to name
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and label objects, people and actions, and to express
their needs, wants and feelings.

Each child acquired

new vowels and consonants and developed the ability to
imitate many of the sounds of spoken language.

After

one year of implant use the children were using many
single word utterances spontaneously and some word
combinations.

One of the children used many word

combinations and demonstrated the ability to use
language to communicate about events in the past and
people and objects that were not in the immediate
environment.

The children demonstrated the awareness

that using voice has meaning, purpose and power.
Each of the children became more competent
communicators during the course of the study.
points are important to keep in mind.

Two

First, some

development in listening and speaking would have been
expected due to maturation.

The mothers each reported

that the communicative development, especially in
listening, far exceeded their expectations.

The

observations also showed development beyond what would
be expected through maturation alone without the use of
a cochlear implant.
Secondly, although the children progressed through
listening and language stages similar to a hearing
child, there were differences.

Because the children in
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the study had only had one year of experience with
auditory information, some of the behaviors were
similar to those expected of a one year old hearing
child.

However, because the children had the

cognitive, motor and social/emotional development of a
child between the ages of 24 and 36 months some of the
communicative behaviors developed more quickly.

At the

end of the study, the children still demonstrated
delays in language development.
Research Question 2
How do a mother's communicative interactions with her
child change in the year following cochlear
implantation?
In analyzing the mother's communicative
interactions, I looked at several aspects of the
communication.

I observed the use of communication

promoting behaviors by the mothers, the communicative
intent of the utterances, the quality features of
interactions that the mothers demonstrated and the
characteristics that enhanced the communicative
interactions.
I found that each mother was skillful in promoting
communication both before and one year after her child
received the cochlear implant.

Although the mothers

had individual styles and possessed different strengths
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in their interactions, they all demonstrated strong
sensitivity to their children, and competence in
conversational behaviors.

The mothers may have always

possessed these skills needed to promote communication.
Another possibility is that each mother developed the
skills in response to the special needs of her child.
A third possibility is that the mothers learned the
skills through the early intervention services they
received.
There were changes seen in the pre-implant and
post-implant observations.

The changes were primarily

due to the increased ability of the children to respond
to spoken language through listening, to vocalize, and
to participate more in the give and take of
communication.

In the post-implant observations, the

mothers had more opportunities to respond to input from
the child and this improved the communicative
interactions.
The mothers' use of communicative intent changed
as the children became more communicative.

The mothers

reduced their use of self-repetitions and repair
devices.

They used more open questions and more

invitations to vocalize in the post-implant
observations.

They also used a greater variety of
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communicative functions.

One of the mothers began to

use expansions in response to her child's utterances.
The mothers used a high proportion of the quality
features of interaction.

They were highly responsive

to the children in both the pre-implant and post
implant observations, however the mothers were able to
respond to the children's input much more often in the
post-implant interactions.

The mothers' feedback tone

was very positive for two of the mothers throughout the
study.

The third mother used fewer prohibitions and

more positive feedback in the final sample than she did
in the pre-implant sample.

The mothers used many

auxiliary-fronted questions as well as imperatives in
interacting with the children.

This reflected a

guidance style that provided the children with choices
regarding behavior.
The mothers possessed certain characteristics that
seemed to enhance their interactions.

They were good

communicators and were committed to enhancing the
communicative interactions with their children.

They

had a positive attitude, yet were also realistic in the
view they had of the special needs of the children.
They were patient, caring, and they each demonstrated a
good sense of humor.
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Research Question 3
How do mothers describe their children's auditory and
speech development before and one year after
implantation?
Each mother described a dramatic increase in her
child's ability to detect, discriminate and identify
auditory information.

The mothers reported tremendous

growth in their children's receptive and expressive
language.

They noted that the development of spoken

language was slower than the development of listening
skills.

The mothers were encouraged by the children's

improved ability to imitate vocalizations with better
approximations of words and by the children's greater
variety of vowel and consonant sounds.
Each mother's perception of the value of the
implant was clearly positive.

Although there were

concerns regarding surgery and the efforts required to
maintain the implant, the mothers were extremely
pleased with the outcomes for their children.

They

were also in agreement that they would recommend
cochlear implantation to parents considering it.
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Research Question 4
What factors influence the child's performance with the
cochlear implant after one year of use?
Several factors emerged as influencing the
successful use of a cochlear implant.

First, early

diagnosis and early intervention services were
beneficial in the experience of the children in this
study.

Secondly, access to a quality audiology program

and implant center that provided the necessary pre
implant information and post-implant support.

Third,

the children received their implants by 27 months of
age.
There were also factors related to the family that
influenced the benefit of the implant for each child.
Each family in the study had both mother and father
very engaged in the child's development.

The children

were cared for in the home by the mother or by a
relative.

The children each had young children to

interact with on a daily basis.

The strong

communicative skills of the mothers were also a
positive influence on the child's development.
The prior experience and the social/emotional
development of the children also influenced their
development in the year following implantation.
experience of the children with sound prior to

The
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implantation affected outcomes.

The child who had

demonstrated the ability to make some use of a slight
amount of residual hearing prior to implantation
developed communicative skills more quickly than the
children who had demonstrated no response to sound
prior to implantation.

Finally, the social and

emotional development of the individual children
impacted the communicative development.

The children

demonstrated personality and communication styles that
influenced their communicative interactions.
Implications

I will discuss the implications of this research
on issues of programming and theoretical perspectives.
I will make recommendations for cochlear implant
professionals and early intervention specialists in
regard to programming.

First, the families in this

study reported being well informed regarding the
cochlear implantation process.

They had realistic

expectations about the implant's benefits and had the
opportunity to observe children who were using
implants.

Two of the mothers had talked with parents

who had just been through the experience in the week
prior to the surgery.

One mother did not have this

opportunity and I recommend that this experience of
talking with a parent whose child had recently received
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an implant should be made a required step in the
process.

This conversation helped to reduce the

anxiety felt by the parents whose children were going
through the surgical procedure.

Cochlear implant

centers currently have in place procedures to inform
and counsel parents regarding the decision to have
their child implanted and adding this step would
strengthen this process.
Secondly, I recommend that the manufacturers of
cochlear implants continue to aggressively seek ways to
improve the reliability of cochlear implants.

There

were some difficulties maintaining the implants.

If

cochlear implants are going to be used by very young
children the manufacturers must continue to strive to
improve the design and reliability of the devices.
Improvements were made during the study and the
children each received a new processor during the study
that beeped if there was a problem.

This is an example

of a way in which the device was improved.

The

families in my study also had audiology services that
were very accessible.

The audiologists provided

support services so that the implants were quickly
repaired or parts replaced to maximize the
effectiveness of the devices.

I recommend that the

manufacturers continue to develop the devices to
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increase reliability and reduce problems.

I also

recommend that additional education programs be offered
nationwide so that more audiologists have the skill to
accurately program and maintain the devices.
Implications of this study for early intervention
programming focus on education of early intervention
specialists regarding cochlear implants and motherchild interaction.

Each of the families in my study

received early intervention services from educators
with a strong background in deaf education and language
development.

The services were provided in a program

that also had experienced audiologists who were
knowledgeable about cochlear implants.

The parents in

my study had developed the skills for effectively
developing communication in their young children and
were knowledgeable and informed about cochlear
implants.

Early intervention services for children

with hearing loss is most effectively provided by
educators prepared to meet the needs of children with
hearing loss and by audiologists with experience with
cochlear implants.
The professionals who provided early intervention
services to the parents in my study were knowledgeable
regarding mother-child communication and were
successful in encouraging positive interactions between
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the mothers and the children.

These professionals had

participated in professional development opportunities
related to cochlear implants.

I recommend that

professionals in early intervention programs have
extensive educational preparation in child development,
speech and language development, deaf education and
parent counseling.

I recommend ongoing professional

development to ensure that these professionals have
current information regarding the technological
advances in amplification and cochlear implant devices
as well as the latest research on communication
development in infants and toddlers.

The skills of

early intervention professionals are crucial to the
development of communication skills in young children
with hearing loss.
Another implication from, my research related to
early intervention services came from the analysis of
the communicative intents used by the mothers.

One of

the mothers was beginning to use expansions with her
child as her child began to use more word combinations.
I recommend that early intervention specialists be
aware of the importance of encouraging parents to
increase the use of expansions as the children begin to
use more word combinations and simple sentences.
also recommend that early intervention specialists

I
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model and encourage the use of more open questions and
informatives to develop more natural conversations and
interactions between parent and child.
This research also has implications for current
theoretical perspectives on mother-child interaction.
In reviewing the literature on mother-child interaction
I found two contradictory positions.

Several studies

(Cross, 1984; Kenworthy, 1986; Spencer and Gutfreund,
1990) suggested that mother-child communication between
mothers and children with hearing loss was different
and less facilitative to language development than
mother-child communication between hearing mothers and
hearing children.

This position was questioned by

researchers, including Pine (1992), Cassie and
Cole(1993), and Gallaway and Woll (1994).

My findings

support the position of the second group of
researchers.

The mothers in my study were highly

facilitative in their communicative interactions with
their children. The results of my study agree with
Pine's study in that when the child is at the single
word stage, input that is more directive may be more
facilitative rather than restrictive.

My study also

supports the findings of Cassie and Cole that this
directiveness serves to keep the conversation going
when the child is not yet verbally participating in
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conversation.

The results of my study also agree with

Gallaway and Woll that the work of the first group of
researchers that depended heavily on syntactic analysis
of the mother's utterances failed to capture the true
tone of the interactions.

The research that viewed the

interaction between mothers and children with hearing
loss in a negative way was also based on the assumption
that findings based on hearing children could be
applied in the same manner to children with hearing
loss.

This assumption failed to recognize that the

needs and experience of children with hearing loss may
require a different style of interaction at least in
the early stages.

The goal of developing an

interaction style that is most conducive to language
development is an appropriate one, but the process of
achieving that goal may be different for children with
hearing loss.
Recommendations for Future Research

Future research on language development and
children with cochlear implants could explore the
question of long term impact of cochlear implant use of
language development.

The children in my study had

made significant progress in listening and
communicating, but they were just beginning to use word
combinations.

Follow-up studies of the language
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development of children after an extended period of
implant use could answer questions regarding the
narrowing of the gap between the language development
of children using cochlear implants and hearing
children.
Another recommendation for future research would
be in parent perceptions of the benefit of the implant
at various stages of implant use.

My study explored

the perceptions of three parents.

A larger sample on

this topic may give a broader view of the perceived
benefits of cochlear implants.
Further study on the possibility of implanting
children at younger ages would be beneficial.

If it

was determined that cochlear implantation would be safe
in medical terms at younger than 24 months, it would
seem that younger implantation would be beneficial in
the communicative development of young children.
A survey of the professionals providing the early
intervention services to young children with cochlear
implants could lead to better preparation of these
professionals.

The skills and knowledge required to be

effective in this crucial role could improve the
outcomes for children with hearing loss.
A study of the special education services required
by children using cochlear implants after a number of
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years of use may provide information regarding the cost
effectiveness of the device.

If use of a cochlear

implant reduces the need for special education services
in self-contained schools or classes, a cost saving
benefit could be shown.
Conclusion

A profound hearing loss affects a child's
development in many ways.

Although cochlear implants

do not restore hearing to the normal hearing range,
they improve the child's ability to understand sound
and spoken language.

This access to sound and spoken

language can dramatically improve the child's
opportunities to develop language and communication
skills.
My research described the communicative
development of three young children in the first year
of cochlear implant use.

I also described the

communicative interactions of the children and their
mothers.

This research demonstrated the value of

cochlear implantation in the communicative development
of children in the first year of implant use.

The

children developed the ability to detect and understand
sound and spoken language and to increase their
vocalizations and use of words and phrases.
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This study described mothers who were dedicated to
providing their children with opportunities to develop
listening and spoken language through the use of a
cochlear implant.

The mothers demonstrated

sensitivity, responsiveness and skill in interacting
with their children.
This study suggested that early intervention
services that provide support and guidance to parents
in the technical aspects of a cochlear implant and in
the ways of effectively communicating with a young
child using an implant are critical to the successful
development of communication.

Finally, this study

demonstrated that young children implanted at an early
age will pass through similar but not identical stages
in listening and spoken language skills as hearing
children and that the gap between the language
development of children using cochlear implants and
hearing children may be narrowed through access to
auditory information at an early age.

Appendix A
The MacArthur Communicative Development Inventory:
Words and Gestures

A

/*

Today's Date

\

J

4^4$-

The MacArthur
Communicative
Development
Inventory: Words
and Gestures
Copyright t993 AJI Rights Reserved*
For InformatIon/copies, contact Singular Publishing Group. Inc
4284 41st St San Diego. CA 92105
Call Toa tree 1-800-521-8545

-- ---------- —TmT~~~uas~i
teoassMSsf
Proper Mark
•

Improper Marks
0&QO

PARTI EARLY WORDS
A. FIRST SIGNS OF UNDERSTANDING
Before children begin to speak, they show signs of understanding language by responding to familiar
words and phrases. Below are some common examples. Does your child do any of these?

1. Respond when name is called, (e.g.. by turning and looking at source)
2. Respond to 'no no* (by stopping what he/she is doing, at least lor a moment).
3. React to 'there’s mommy /daddy' by looking around for them.

Yes

No

o
o
o

o
o
o

B. PHRASES (28)
In the list below, please mark the phrases that your child seems to understand.

understands

understands

understands

Are you hungry?

O

Don't touch.

O

Open your mouth.

O

Are you tired/sleepy?

O

Get up.

O

Sit down.

O

Be careful.

O

Give it to mommy.

O

Spit it out.

O

Be quiet

O

Give me a hug.

O

Stop h.

O

Clap your hands.

O

Give me a kiss.

O

Time to go night night.

O

Change diaper.

O

Go get___ .

O

Throw the ball.

0

Come here/come on.

O

Good girt/boy

O

This little piggy.

O

Daddy's/mommy's home.

O

Hold still

0

Want to go for a ride?

O

Do you want more?

O

Let's go bye bye.

0

Don't do that.

O

Look/look here.

O
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C.

STARTING TO TALK

_________________________________________________________ ._____________ 1
Often

1. Some children like to "parrot" or imitate things that they've just heard (including new
words that they are just learning, and/or parts of sentences, for example, repeating
"work now" after mother says "Mommy's going to work now.") Mow often does your

Never

..... o

2. Some children like to go around naming or labeling things, as though proud of knowing
the names and wantinq to show this. How often does your child do this?........... ...................... ...

..............

Sometime»

O

O

O

o

o 1

D. VOCABULARY CHECKLIST_____________________________________________________________________________ ___
The following is a list of typical words in young children's vocabularies. For words your child understands but does
not yet say, place a mark in the first column (understands). For words that your child not only understands but also
uses, place a mark in the second column (understands and says). If your child uses a different pronunciation of a word
(for example, "raffe" for 'giraffe' or “skett¡“ for 'spaghetti') mark the word anyway. Remember, this is a "catalogue"
of words that are used by many different children. Don't worry if your child knows only a few right now

1.

SOUND EFFECTS AND ANIMAL SOUNDS
under»
stands

(12)
.

ur*^*f

“"tr

etends
and say*

stands

^
under*
_

under*

under*
stands

baa baa

O

O

O

O

O
O

O
O

uh oh

choo choo

meow
moo

.„d u>,
O
O

vroom

O

O

cockadoodledoo

O

O

ouch

O

O

woof woof

O

O

our

O

O

quack quack

O

O

yum yum

O

O

‘

2. ANIMALS NAMES (Real or Toy)
under*
■tanda

animal
bear
bee
bird
bug
bunny
butterfly
cat
chicken
cow
deer
dog
donkey

O
O
o
o
o
o
o
o
o
o
o
o
o

(36)

under
stands
and says

O
O
o
o
o
o
o
o
o
o
o
o
0

and says

under*
stands

duck
elephant
fish
frog
giraffe
goose
horse
kitty
lamb
lion
monkey
mouse
owl

O
O
o
o
o
o
o
o
o
o
o
o
o

under*
stands
and says

O
O
o
o
o
o
o
o
o
o
o
o
0

penguin
pig
pony
puppy
sheep
squirrel
teddy bear
tiger
turkey
turtle

o
o
0
o
o
o
o
o
o
o

under
stands
and says

Ü
O
0
0

o
o
o
o
o
o

3. VEHICLES (Real or Toy) (9)
under
stands

airplane
bicycle
bus

under
stands
end wya

O O
O O
o 0

under
stands

car
firetruck
motorcycle

under*
■tends
end Bays

O Ó
o O
o 0

■unda

stroller
train
truck

|

under
stands
and says

O O
O O
o 0

>
1
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4.

TOYS

(8)
under*
stands

ball

O

O

O

O

O

o

book

balloon

bubbles

O

o

0

ctoli

o

block

5.

FOOD AND DRINK

O
O
o
o
o
o
o
o
o
Q

banana
bread
butter
cake
candy
carrots
cereal
cheenos
cheese

6.

CLOTHING

stands

o'
o
o
o
o
o
o
o
o
O

chicken
coffee
cookie
cracker
drink
«99

fish
food
■ce cream
juice

0
o
o
o
o
o
o

beads
bib
boots
button
coat
diaper
dress

BODY PARTS

belly button
cheek
ear
eye
face
foot

8.

O
O
o
o
o
o
0

FURNITURE AND ROOMS

bathroom
bed
bedroom
chair
couch
cnb
door

O

0

O
o
o
o
o
o
o
o
o
o

under
stands

stands
and says

O
o
o
o
o
o
o
o
o

peas

0

water

meat
milk
noodles
orange
pi22a
raisin
spaghetti
toast

0
O
o
o
o
o

under
under
stands
stands
and says

hat
jabket
jeans
necklace
pajamas
pants
shirt

under*
stands
and taya

O
■ o
o
o
o
o
Q

O
O
o
o
o
o
Q

stands

finger
hair
hand
head
knee
leg
mouth

O
O
o
o
o
o
o
o
o
o

and says

O
o
o
0
o
o
o
o
o
0

O
O
o
o
o
o

shoe
shorts
sock
sweater
zipper

：：Z：
o
o
o
o
o

under
stands
and says

O
O
o
o
o

O
O
o
o
o
o
o
o

o
o
o
o
o
o
o

under-

under*
stands
and says

O
o
o
o
o
o
0

stands

nose
owie/boo boo
tooth
toe
tongue
tummy

O
o
o
o
o
o

and tavs

O
o
o
o
o
o

(24)

under*
stands
stands
and say*

bathtub

O

O

(20)
stands

arm

O

tov

(19)
under*
under
stands
stands
and says

7.

o

pen

(30)
under*
stands

apple

under
stands

under
stands
stands
and says

and says

O
O
o
o
o
o
o

stands

drawer
garage
high chair
kitchen
living room
oven
play pen
potty

O
o
o
o
o
o
o
________ Q_

under
stands
and says

O
o
o
o
o
o
o

0 •

stands

refrigerator
rocking chair
sink
stairs
stove
table

TV
window

o
o
o
o
o
o
o
o

under
stands
and says

O
o
o
o
o
o
0
0
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9.

SMALL HOUSEHOLD ITEMS
under*
•Land*

O
o
o
o
o
o
o
o
o
o
o
____Q_

blanket
bottle
bowl
box
broom
brush
clock
comb
Cup
dish
fork
glass

10.

(36)

stand*
and mv*

o
o
o
o
o
o
o
o
o
o
0
0

glasses
hammer
keys
lamp
Irght
medicine
money
paper
penny
picture
pillow
plant

OUTSIDE THINGS AND PLACES TO GO

beach
church *
flower
garden
home
house
moon
outside

o
o
o
o
o
o
o
o
Q

O
0
o
o
o
o
o
o
Q

under*
stand*

under
stand*
and say*

O

O

o
o
o
o
o
o
o

o
o
o
o
o
0
o

O
o
o
o
o
o
o
o
o
o
o
0

under*
stands

plate
purse
radio
scissors
soap
spoon
telephone
toothbrush
towel
trash
vacuum
watch

under
stand*

O
O
o
o
o
o
o
o
Q

park
party
pool
rain
rock
school
shovel
sky
slide

under*
stand*

and mv*

O
O
o
o
o
o
0
o
Q

snow
star
store
sun
swing
tree
water
work
zoo

or word used in your family
11.

PEOPLE

(20)

aunt
baby
babysitter
babysitter's name
boy
brother
child
daddy*
girl

—

Q

stand*
and mv*

O O
o o
o o
o o
o o
o o
o o
o o
o o
o o
o o
___ Q__Q_

(27)

under*
standi
■land*
and say*

backyard

o
o
o
o
o
o
o
o
o
o
o
___ Q_

under*
■tend*
and mv*

—
under
stands

grandma *
grandpa*
lady
man
mommy*
child's own name
people
person
sister *

o
o
o
o
o
o
o
o
Q

O

o
o
o
0
o
o
o
0

o
■o
0
o
0
o
o
o
Q

teacher
uncle

under
stand*
and mv*

O
o
o
o
o
o
o
o
O

--------

under*
•tends

under
stands
•nd says

O

O

o o

or word used in your family
12.

GAMES AND ROUTINES

(19)

under
stands

under*
stands
and says

bath
breakfast
bye or bye bye
dinner
don't
hello
hi
lunch
nap

O
O
o
o
o
o
o
o
o

O
O
o
o
o
o
o
o
0

night night
no
patty cake
peekaboo
please
shh/shush/hush
thank you
wait
wanna/want to

o
o
o
o
o
o
o
o
Q

under
stands
and mv*

O
O
o
o
o
o
o
o

under*
stands

yes

under
stands

O O
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13.

ACTION WORDS

blow
break
bring
bump
dean
close
cry
dance
draw
drink
drive
eat
fall
feed
finish
get
give
_____ 22__________________

O

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

0
o
o
o
o
____ Q__Q_

WORDS ABOUT TIME

under
under*
stand*
stand*
and uyi

under*
stands
and uyl

o
o
o
o
o
o
o
o
o
o
o
o
o

bite

14.

(55)
help
hit
hug
hurry
jump
kick
kiss
look
tove
open
play
pull
push
put
read
ride
run
say
see

O

O

later

O

O

night
now

morning

O

O

today

DESCRIPTIVE WORDS

O
O
o
o
o
o
o
o
o
o
o
o
a

all gone
bad
big
blue
Jxoken
careful
• ' dean
cold
cute
dark
dirty
dry

16.

PRONOUNS
/

sleep
smile
splash
stop
swim
swing
take
throw
tickle
touch
watch
walk
wash
wipe
wnte

O

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

O
O
O

o
o
o
o
o
o
o
o
o
o
o
o
o
o

under*
.
Stand*

Stands
.~1 MV.

o O
O

O

O

O

under
stands

under
stands
and says

under.
stand*
and t-tyi

tomorrow

O

O

tonight

O

O

(37)

stand*

,

under*
.

day

asleep

show
sing

under*
•tanda
and say*

(8)

.
underunder*
,
Btand*
stand*
,
and say*

15.

0 O
o o
o o
o o
o o
o o
o o
o o
o 0
o o
o o
o o
o o
o o
o o
o o
o o
o o
__________ Q__Q_

Btand.

under
stands
and says

Ó
O
o
o
o
o
o
o
o
o
o
o

empty
fast
fine
gentle
good
happy
hard
hot
hungry
hurt
little
naughty
nice

O
o
o
o,
o
o
o
o
o
o
o
o
Q

oO
o
o
o
o
o
o
o
o
o
o
0

old
pretty
red
scared
sick
sleepy
soft
thirsty
tired
wet
yucky

o
O
o
O
o
o
o
o
o
o
o

under
stands
and says

O
o
o
o
o
o
o
o
o
o
o

(11)
.

,
under*
under*
.
.
etands

.
underunder*
J
stands
stands
.
and says

under*

her

O

O

me

O

O

this

O

O

his

O

O

mine

O

O

you

O

O

1

o o

my

O

O

your

O

O

that

O

O

H

O

O
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17.

QUESTION WORDS

(6)
under•tend*

18.

how

O

what

Q

when

rt"'.
o

O

who

O

u

where

Q

Q

why

Q.

0

under
stands

under
stand*
and says

«".tai

o
0

PREPOSITIONS AND LOCATIONS

(ni

under
under
stands
stand*
end says

Ó O
O O

away
back

19.

QUANTIFIERS

inside
off

o o
o

down
in

under
stand*

stands
and say*

on
out

O O

o o
o o
o

stands

under
stand*
and says

o Ü
o o
o o

there
under
up

(8)
.
underunder.
.
stands
stands
and say*

.
underunder,
_
.
stands
*
* and says

all

O

O
O

none
not

O
O

O
O

another

O

more

O

O

other

O

O

stands

same
some

O
O

stand*
and says

O
O

PART II ACTIONS AND GESTURES
A.

FIRST COMMUNICATIVE GESTURES
When infants are first learning to communicate, they often use gestures to make their wishes known. For each
item below, mark the line that describes your child's actions right now.
Ndt Yet

V Extends arm to show you something he/she is holding.
2. Reaches out and gives you a toy or some object that he/she is holding.
3. Points (with arm and index finger extended) at some interesting object or event
4. Waves bye-bye on his/her own when someone leaves.
5. Extends his/her arm upward to signal a wish to be picked up
6. Shakes head ’no".
7. Nods head 'yes'.
8. Gestures ‘hush' by placing finger to lips.
9.

'

B.

Requests something by extending arm and opening and closing hand

10.

Blows kisses from a distance.

11.

Smacks lips in a 'yum yum* gesture to indicate that something taste good

12. Shrugs to indicate 'all gone' or 'where’d it go*.

o
o
o
o
o
o
o
o
o
o
o

Q

Sometimes

Often

Yes

NO

o
o
o
o
o
o
o
o
o
o
o
,.Q

o
o
o
o
o
o
o
o
o
o
o
0

GAMES AND ROUTINES
Does your child do any of the following?
1. Play peekaboo.
2. Play patty cake.
3. Play 'so big'.
4. Play chasing games.
5. Sing.
6. Dance.

o
o
o
o
o
_______________ Q_

O
o
o
o
o
0
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C.

ACTIONS WITH OBJECTS
Does your child do or try to do any of the following?
1

Eat with a spoon or fork

2. Drink from a cup containing liquid
3

Comb or brush own hatr

4. Brush teeth.
5 Wipe face or hands with a towel or doth
6. Put on hat.
1, Put on a shoe or sock
8. Put on a necklace, bracelet, or watch.
9. Lay head on hands and squeeze eyes shut as if sleeping.
10. Blow to indicate something is hot
11. Hold plane and make it'fly*
12. Put telephone to ear.
13. Sniff flowers.
14. Push toy car or truck.
15. Throw a ball.
16. Pour pretend liquid from one container to another.
17

D,

Stir pretend liquid in a cup or pan with a spoon.

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Yes

No

-Q

Q.

Yes

No

Q

o

PRETENDING TO BE A PARENT
Here are some things that young children sometimes do with stuffed animals or dolls. Please mark the
actions that you have seen your child do.__________________________________________
1. Put to bed.
2. Cover with blanket
3. Feed with bottle.
4. Feed with spoon.
5. Brush/comb its hair.
6. Pat or burp it
7. Push in stroller/buggy.
8. Rock it
9

Kiss or hug it.

10. Try to put shoe or sock or hat on it
11

Wipe its face or hands.

12. Talk to it
13. Try to put diaper on it-—--------------------------------------------------------------------------------------------------------------------------

E.

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o

IMITATING OTHER ADULT ACTIONS (Using real or toy implements)
Does your child do or try to do any of the following?
1. Sweep with broom or mop.

2.

Put key in door or lock.

3. Pound with hammer or mallet.
4. Attempt to use saw.
5. 'Type* at a typewriter or computer keyboard.
6. 'Read* (opens book, turns page).
7. Vacuum.
8. Water plants.
9

Play musical instrument (e.g.. piano, trumpet).

10. ‘Drive’ car by timing steering wheel.
11. Wash dishes.
12. Clean with doth or duster.
13. Write with a pen. pencil, or marker
14. Dig with a shovel.
15. Put on glasses.

u
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
0
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F. PRETEND OBJECTS
During play, rhilrhrn sometimes use an object as a replacement for another. For example, a child wishing to feed a teddy bear
might pretend that a block is an apple. A child might pretend that a bowl is a hat. Have you seen your child make substitutions
of this kind?

Q Yes

Q No

s ‘V. * *
If yes, please give several examples:

Áív . ' V

•

-.***

Appendix B
Checklist for Caregivers:

Communication-Promoting

Behaviors
Checklist for Caregivers:
Communication-Promoting Behaviors
Name:__________________________ ..__________
Completed b\. -------------------------------------------------Dale:
Rating scale for communication-promoting Ixdusiors
Rarely observed

Often obseised

I 4--- 2---- 3-----1---- 5---- 6---- ► 7
Rating

Behavior

Comments

I. Sensitivity to child
1. Handles child in a positive manner.
2. Paces play and talk in accordance with child's tempo.
3. Follows child's interests much of the time.

A. Provides appropriate stimulation, activities, and play
for the child’s age and stage.
5. Encourages and facilitates child’s play with objects
and materials.

II. Conversational behaviors
A. In responding to the child
6. Recognizes child’s communicative attempts.
7. Responds to child’s communicative attempts.
H. Responds uiih a response which includes a question
or comment requiring a further response (rom the
child.
9. Inmates child's productions.
10. Pros ides child svith the svnrds appropriate to what
he/she apparentls wants to express.
11. Expands child’s productions semantically and/or
granimaiicallv.
B. In establishing shared attention
12. Attempts to engage child.
13. Talks about what child is experiencing. looking at. ’
doing.
U. Uses simes (first) to attract child’s attention to
objects, events, sell.
, ..tilin’
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Checklist for Caregivers:
Communication-Promoting Behaviors (Continued)

—

.

Rrhavior

o.«：n«

Rating

Comments--------------------------- _

15. Uses bods muvemem. gestures, much appropriately
in attracting child's attention to objects, esents, self.
C. In general
16. Uses phrases and sentences of appropriate length
and complexity.
17. Pauses expectantly after speaking to encourage child
to respond.
18. Speaks to child with appropriate rate, intensity, and
pitch.
19. Uses interesting, animated voice.
20. Uses normal, unexaggerated mouth movements.
21. Uses audition-maximizing techniques.
22. Uses appropriate gesture.

..

Appendix C
Meaningful Auditory Integration Scale
Level 1 & Level 2
MEANINGFUL AUDITORY INTEGRATION SCALE (MAISI
Amy M. Robbins
Indiana University School of Medicine
Indianapolis, IN 46202

NAME_______________________ __________________________________ DATE
INTERVAL ___ __________________________________________ ______
CONDITION (device)
EXAMINER__________
INFORMANT

1.

Score item la if the child is younger than age 5 and item 1b if the child is older than age 5.

la. Does the child wear the device all waking hours WITHOUT resistance?
Ask the parent. "What is your routine for putting on_____ 's device each day?" Have the parent explain how
long the child wears the device and determine if the child wears it all waking hours WITHOUT resistance or for
only restricted periods of time. Ask. ‘If one day you didn't put the device on______would
show any
indication that s/he missed wearing it (such as pulling or pointing to his/her ear. going over to where the device
is kept when not in use, looking upset or quizzical, etc.)" An additional query would be. "Does your child qive
any nonverbal indication that s/he is upset when the device is removed (such as crying or fussing)?",

------------- 0=

Never:

If

parent seldom puts the device on the child
because the child resists wearing it.

------------- 1 =

Rarely: If the child wears the device for only short periods of
time but resists wearing it.

------------- 2 =

Occasionally: If child wears device for only short
periods of time but without resistance.

-------------3 =

Frequently: If the child wears the device all waking
hours without resistance.

------------ 4 =

Always: If the child wears the device all waking
hours and provides some indication if the parent
forgets to put it on one day and/or some indication
that s/he is upset or misses the device when it is not

PARENT REPORT:
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1b. Does the child ask to have his or her device put on. or put it on him/herself WITHOUT being told?
Ask "What is________'s routine (or putting on his/her device each day?" Have parent explain if it is the parent
or the child who takes responsibility for it. Ask, "If one day. you didn't put the device on__ and didn't
mention it. would________ask to wear it and be upset by not having it?" An additional query would be. "Does
your child basically wear it according to routine (such as all day at school and one hour at night) or does s/he
want it on all waking hours?" (lor example, s/he puts it on at night even after his/her bathl? The latter would
indicate a child who is more bonded and dependent on his/her device than the former.

0=

Never: If the child resists wearing it.

1 =

Rarely: If the parent says child wears it without
resistance, but would never ask for it.

2m

Occasionally: If child might inquire about it and is
content to wear it with a set time routine.

3=

Frequently: If the child wears the device all waking
hours without resistance.

4»

Always: Only if child wears it all waking hours and
it's part of his body (like glasses would be).

PARENT REPORT:

2. Does the child report and/or appear upset if his/her device is non functioning for any reason?
Ask parent to give examples of what the child has done (verbally or nonverbally) when the device wasn't
working. Ask also, "Have you ever checked____'s device and found it wasn't working (or headpiece had fallen
off), but s/he hadn't noticed or hadn't told you?" In the case of the younger child, ask "Have you ever
checked______'s device and found it wasn't working but s/he hadn't provided any nonverbal indication (such
as crying, reaching for the headpiece, etc.) that it wasn't working?"

0=

Never: If child has no awareness of the device
working or not.

1 =

Rarely: If parent says child might only notice a
malfunctioning device (using verbal or nonverbal
indication) once in a while.

2=

Occasionally: If parents can give some examples of
when the child would recognize a malfunctioning
device (or if headpiece has fallen off) more than 50%
of the time and may be beginning to distinguish some
device problems from others.

_3 m

Frequently: If parent gives many examples and/or
child can often distinguish different types on
malfunction (e.g. bad cord vs. weak batteries).

Am

Always: If child would never go without
immediately detecting and reporting a problem with
his/her unit and can easily identify what the
problem is.

PARENT REPORT:
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3. Does the child spontaneously respond to his name in quiet when called auditorially-only with no visual
cues?
Ask. *lf you called_______ 's name from behind his back in a quiet room with no visual i-iips what percentage
of the time would he respond the first time you called?"

0=

Never: If the child never does.

_1 =

2

Rarely: If he has done it only once or twice or only
with multiple repetitions.

=

Occasionally: If he does it about 50% of the time on the
first trial or does it consistently but. only when
parent repeats his name more than once.

.3 =

Frequently: If he does it at least 75% of the time on
the first try.

4=

Always: If he does this reliably and consistently,
responding every time just as a hearing child would.
Ask for examples.

PARENT REPORT:

4. Does the child spontaneously respond to his name in the presence of background noise when called
auditorially only with no visual cues?
Ask, If you called_______ 's name from behind his back with no visual cues in a noisy room, with people
talking and the TV on. what percentage of time would he turn around and respond to you the first time you
called"?

0=

Never: If the child never does.

,1 «

Rarely: If the child has done it only once or twice or
only with multiple repetitions

.2 -

Occasionally: If he does it about 50% of the time on the
first trial or does it consistently but, only when the
parent repeats his name more that once.

3=

Frequently: If he does it at least 75% of the time on the
first try.

4“

Always: If he does this reliably and consistently,
responding every time just as a normal hearing child
would. Ask for examples.

PARENT REPORT:

5. Does the child spontaneously alert to environmental sounds (doorbell, telephone) In the home without being
told or prompted to do so?
Ask. "Tell me about the kinds of environmental sounds ；______ responds to at home and give me examples
Question parents to be sure the child Is responding audiloriallv only with no visual cues. Examples could be
asking about the telephone, doorbell, dog barking, water running, smoke alarm, toilet flushing, engines revving,
horns honking, microwave bell, washer changing cycles, thunder, etc. Examples must be child alerting
cnnntanenuslv and not prompted by parent.

0=

1

=

2=

______3 =

4

=

Never: If parents can give no examples ór if child
responds only after a prompt.
Rarely: If parents can give only one or two examples, or
give several examples where the child's responses are
Inconsistent.
Occasionally: If child responds about 50% of the time to
more than two environmental sounds.
Frequently: If child consistently responds to many
environmental sounds at least 75% of the time.
Always: If child basically responds to environmental
sounds the way a hearing child would. If there are a
number of sounds which regularly occur to which the
child does not alert (even If he consistently responds to
two sounds such as the phone and the doorbell) he
would score no higher than Occasionally.

PARENT REPORT:

6. Does the child alert to auditory signals spontaneously when in new environments?
Ask, "Does your child show curiosity (verbally or nonverbally) about new sounds when In unfamiliar settings,
such as In someone else's home or a restaurant by asking, "What was that sound?" of "I hear something?" A
younger child may provide nonverbal Indications that s/he has heard a new sound with eye widening, looking
quizzical, searching for the source of the new sound, imitation of the new sound (such as when playing with a
new toy). Examples parents have reported are children asking about clanging dishes in a restaurant, bells
dinging in a department store, PA system in public buildings, unseen bay crying in another room.
______0 =

Never: If parents can give no examples.

______1 o

Rarely: If parents can give only one or two examples.

______2 «

Occasionally: If child has done this numerous times and
parents can give examples.

______3 =

Frequently: If parents can give numerous examples and
this is a common occurrence.

______4 -

Always: If very few sounds occur without the child
asking about them (or. in the case of the younger child,
showing curiosity nonverbally).

PARENT REPORT:
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7.

Does the child spontaneously RECOGNIZE auditory signals that are part of his/her school or home routine?

Ask, "Does________ regularly recognize or respond appropriately to auditory signals in his/her classroom (e.g.,
school bell. PA system, fire alarm) or in the home (e.g., running to the window to see which family member is
home when s/he hears the garage door opening; going to the table when the bell of the microwave goes off,
signaling that the food is cooked and n is time to eat) with no visual cues or other prompts?"

______ 0 =

Never: If s/he never does it.

______

Rarely: If there are one or two instances.

1

=

______ 2 =

Occasionally: If s/he responds to these signals about50% of the
time.

______ 3 =

Frequently: If many examples are given and the child does it 75%
of the time.

______ 4=

Always: If s/he has clearly mastered this skill and does it all of
the time.

PARENT REPORT:

8. Does the child show the ability to discriminate spontaneously between two speakers, using audition alone
(such as knowing mother's vs. father's voice, or parents' vs. sibling's voice)?
Ask, 'Can_________tell the difference between two voices, like Mom or Dad's (or Susie's or John’sl just by
listening to them?"
________0=

Never: If parent can give no examples of the child
discriminating speech from nonspeech.

_______ 1 =

Rarely: If one or two examples are given.

________2 «=

Occasionally: If several examples are given and the child does
this at least 50% of the time.

________3 =

Frequently: If many examples are given and the child does this
75% of the time.

________4 =

Always: If always done and the child shows no errors in doing
this.

PARENT REPORT:
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9. Does the child spontaneously know the difference between speech and nonspeech stimuli with listening
alone?
Ask," Does__________recognize speech as a category of-sounds that are different from nonspeech sounds?
For example, if you were standing behind your child and a noise occurred, would s/he ever say, "What was
that noise?" In the case of younger children, ask. "Would__________ever run Into the next room to search for
a family member's voice versus looking out the window for a dog or fire truck.”
_______ 0 =

Never: If parent can give no examples of the child
discriminating speech from nonspeech.

________ 1 =

Rarely: If one or two examples are given.

________2 =

Occasionally: If several examples are given and the child does
this at least 50% of the time.

________3 =

Frequently: If many examples are given and the child does this
75% of the time.

._______ 4 =

Always: If always done and the child shows no errors In doing
this.

PARENT REPORT:

10. Does the child spontaneously associate vocal tone (anger, excitement, anxiety) with its meaning based on
hearing alone?
Ask, "By listening only, can__________tell the emotion conveyed In someone's voice such as an angry voice,
an excited voice, etc.?" (e.g.. Father yells at child to "hurry up" through the bathroom door and the child
responds, "Why are you mad? and yells back at him. In the case of the younger child, the child starts to cry
because of the angry sound in his/her voice). Another example is If the parent is reading a new book to a
young child while s/he Is sitting on the parent's lap and cannot see their parent's face, le.g., Mom says "the
boy yelled "Let's go!" and the child says "The boy Is happy to go to the park").

________0 =

Never: If the parent can give no examples or If the child has
never had the opportunity to do this.

________ 1 =

Rarely: If the child does It 25% of the time.

________2 **

Occasionally: If the child does It about 50% of the time.

________3 =

Frequently: If s/he does it 75% of the time.

________4 =

Always: If s/he consistently can identify more than one emotion
in the listening alone condition.

PARENT REPORT:

TOTAL POINTS CORRECT:

m

Appendix D
Meaningful Use of Speech Scale
Level 1 & Level 2
MEANINGFUL USE OF SPEECH SCALE (MUSS)
Amy M. Robbins. MS and Mary Joo Osberger, PhD
Indiana University School of Medicine
Indianapolis, IN 46202

NAME________ __________________________________：_____________

DATE_____________________

INTERVAL ______________________ ________________________________
CONDITION Idevicel

________________________________________

EXAMINER______________________________________________________
INFORMANT______________ _____________________________________

1.

The child uses vocalizations to attract others' attention.

Ask: "Tell me about what Johnny does to gain your attention at home. If Johnny wanted to get your
attention from across the room, what percentage of the time would he use:
a) gestures/stomping/ hand waving_______
b) gestures plus vocalization_________
c) vocalization alone__________

Score question based strictly on the percentage of time the child gains attention using vocalization alone.
_____ 0 =

Never spontaneously uses voice; uses other means to
gain attention of others

_____ 1 =

Rarely vocalizes (less than 50% of the time)

_____ 2 =

Occasionally uses vocalization alone (at least 50% of the
time)

_____ 3 =

Frequently uses vocalization alone (at least 75% of the
time)

_____ 4 «

Always uses vocalization alone (100%)

Comments:

Revised by Advanced Bionics'* Corporation, 1994
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2. Vocalizes during communicative interactions.
Ask: "Tell me about the ways Johnny communicates at home. Of the total number of communication
interactions with Johnny at home, how often would he vocalize during them--either using speech plus sign or
speech alone (i.e.; excluding sign alone utterances)?"

_______0 =

Never uses voice spontaneously while communicating

_______ 1 =

Rarely uses voice spontaneously while communicating
(less than half of the time)

_______2 =

Occasionally uses voice while communicating (at least
50% of the time, or uses voice more than 50% of the
time but with undifferentiated vocalizations)

_______3 =

Frequently vocalizes (at least 75% of the time) and
shows some differentiation's of speech sounds and
syllable structure

_______4 =

Always vocalizes with at least approximation of
syllable and/or phrase structure of intended
message (100%)

Comments:

3. Vocalizations vary with content and message.
Ask: "Describe how much control Johnny has in his spontaneous speech over loudness, length of syllables and
the pitch of his voice. If he were relating an event to you (such as retelling a movie plot or story), tell me
about the variations in his speech.
In the case of the younger child, if he/she was excited about an event, would the pitch of his/her voice reflect
that excitement? If he/she were relating an event that happened to them during their day, would there be
variations in the loudness and/or duration of the utterance?
Note: Examiner's observations of the child's spontaneous speech is critical here. Appropriate and volitional
control of suprasegmentals is the goal of this question, not involuntary changes in pitch, rate, etc.

0=

Never: All vocalizations similar re: suprasegmental
aspects of speech (i.e., no intentional usel

1 =

Rarely: Child has limited control over volume
(loud/soft) AND/OR duration (short/long) only

2=

Occasionally: Child has control over volume and
duration at least 50% of the time.

3 «“

Frequently: Child has control of volume and duration
of voice at least 75% of the time and may show some
variation in pitch.

4 ■■

Always: Child's spontaneous speech represents
appropriate control of loudness, length and pitch
(i.e., speech resembles that of a normal-hearing
person).

Comments:
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4. Is the child spontaneously willing to use speech only to communicate with parents and/or siblings when the
topic of conversation is a known or familiar one?
Ask: "If Johnny were talking about a shared event with his family (such as Christmas morning), how much of
the time would his communication to his family consist of speech alone?" For the younger child, if he/she is
‘reading’ a favorite book, or reviewing a specific event the family shared that day.
Ask for examples of child's use of gesture, pantomime, drawing, writing. Frequent use of these suggest a
lower score.

0=

.1 =

Never spontaneously uses speech alone. Only does so
with prompting.
Rarely (less than half of the time).

2=

Occasionally (at least 50% of the time).

3=

Frequently (at least 75% of the time).

4=

Always spontaneously uses speech alone in this
situation.

Comments:

5. Is the child willing to use speech only to communicate with parents and/or siblings when the topic of
conversation is not a familiar one?
Ask: "If Johnny were telling his family about an event with which they were unfamiliar (such as something
that happened at school that day), how much of the time would his communication consist of speech alone?"
Ask about the child's use of gesture, pantomime, writing and drawing in this situation. Frequent use of these
would suggest a lower score.
________0 =

Never spontaneously uses speech alone.

________ 1 -

Rarely (less than half of the time)

________2 =

Occasionally (at least 50% of the time).

________3 =

Frequently (at least 75% of the time).

________4 =

Comments:

Always uses speech alone spontaneously.
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6. Is the child willing to use speech spontaneously during social exchanges with hearing persons?
Ask: "What does Johnny do in social situations when hearing people speak to him." Would Johnny say
“Hello" back to a hearing person who spoke to him, or say "thank you" to a hearing person without being
prompted to do so? In the case of the younger child, would he/she say "bye-bye" when waving good-bye
without being prompted? Ask about situations where the child is somewhat familiar with the person speaking
to him, and where his parents are present.' This avoids evaluating the child's "friendliness with strangers"
which is not the goal of this question. Situations to ask about include the child's responses to hearing persons
at church, to hearing persons visiting in his home, or to speaking with
Santa Claus.

________0«=

Never: Child never does so, or only with parental
prompting.

________ 1 =

Rarely: (less than 50% of the time).

________2 =

Occasionally: (At least 50% of the time).

________3 =

Frequently: (At least 75% of the time).

________4 «

Always uses speech alone spontaneously.

Comments:

7. Is the child willing to use speech only to communicate vyith unfamiliar people to get something he/she
desires?
Ask: "Think about situations outside home and scnool when Johnny is expected to communicate his needs.
How often does Johnny spontaneously use speech alone to order in a restaurant, interact with store clerk, or
speak with cashier ( without parent intervention)?" For the younger child, ask "Do you see___________ using
vocalizations with a new daycare provider when desiring a snack? or when playing on the playground, if s/he
wanted another child's ball or toy? The critical issue here is the child's willingness to do so independently and
without prompting.

0«

Never (Child never does so. or only with parental
prompting)

1 =

Rarely (Less than 50% of the time)

2=

Occasionally (At least 50% of the time).

3=

Frequently (At least 75% of the time).

4»

Always uses speech alone spontaneously.

Comments:
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8.

Is the child's speech understood by others who are unfamiliar with him?

Ask: Suppose Johnny became lost in a store. How well would a security officer or store clerk be able to
understand his speech if he tried to explain to them who he was and what he needed?"
In the case of the younger child, ask "If________ were playing on the playground, how well would an
unfamiliar person understand one or two word utterances such as "my ball" or "want swing"

_______ 0 =

Never: None of the child's speech would be
understood.

_______ 1 =

Rarely: Adult would understand only single words
and gestural or written support would be critical.

_______ 2 =

Occasionally: Adult would understand about half of
what the child said. Gestures or writing would aid in
the person's comprehension.

_______ 3 “

Frequently: Adult would understand most of what the
child said, missing only a few details.

_______ 4=

Always: All of the child's speech would be understood
with ease by an adult.

Comments:

9. Child spontaneously uses appropriate oral repair and clarification strategies when speech is not understood
by people familiar with him/her.
Ask: If Johnny is talking to you and you do not understand him, what strategies does he use to repair broken
lines of communication? What percentage of the time does he use:
a) sign or gesture only_____
b) sign/gesture + oral_____
cl oral repair only__________
Query the parent regarding the various oral strategies the child may have at his disposal. If one is
unsuccessful, does he try another oral strategy or immediately resort to a non-oral one? For example, if the
child repeats a word and still is not understood, would he pick a synonym, rephrase, explain the word, spell the
word out loud? Evaluate the child* persistence in using spoken repair strategies.

________0 “

Never: Child uses no strategies involving oral
communication, or uses them only with prompting.

________1 “

Rarely: Less that 50% of the time, child will use an
oral strategy such as saying a key word slowly, or
emphasizing it in his speech.

________2 »

Occasionally: Child uses oral strategies at least 50% of
the time, and persists when unsuccessful.

________3 “

Frequently: Child uses oral strategies at least 75% of
the time, and persist when unsuccessful.

-------------4 =

Always: Child uses oral strategies 100% of the time.

Comments:
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10. Child spontaneously uses appropriate oral repair and clarification strategies when speech is not understood
by people unfamiliar with him/her.
Ask: If Johnny is talking to someone he does not.know and they do not understand him, what strategies
does he use to repair broken lines of communication? What percentage of the time would he use:
a) sign or gesture only______
b) sign/gesture + oral_______
c) oral repair only ___________
Query the parent regarding the various oral strategies the child may have at his disposal. If one is
unsuccessful, does he try another oral strategy or immediately resort to a non-oral one? For example, if the
child repeats a word and still is not understood, would he pick a synonym, rephrase, explain the word, spell the
word out loud? We’re evaluating the child's persistence in spoken repair strategies.
-------------0-

Never: Child uses no strategies involving oral communication, or uses
them only with prompting.

-------------1 *=

Rarely: Less than 50% of the time, child will use an oral strategy
such as saying a key word slowly, or emphasizing it in his speech.

------------ 2 =

Occasionally: Child uses oral strategies at least 50% of the time.
and persists when unsuccessful.

-------------3=

Frequently: Child uses oral strategies at least 75% of the time, and
persists when unsuccessful.

_______ 4=

Always: Child uses oral strategies 100% of the time.

Comments:

TOTAL POINTS CORRECT

?40

References
Adam, A. J., & Fortier, P.
(1994). Educating
children with cochlear implants: Tucker-Maxon Oral
School.
In J. Barnes, D. Franz, & W. Bruce (Eds.),
Pediatric cochlear implants: An overview of the
alternatives in education and rehabilitation (pp. 6588). Washington, DC: Alexander Graham Bell
Association.
Barnes, J., Franz, D., & Bruce, W.
(1994).
Pediatric cochlear implants: An overview of the
alternatives in education and rehabilitation.
Washington, DC: Alexander Graham Bell Association for
the Deaf.
Beiter, A.,
implants: Past,
(Ed.), Cochlear
Washington, DC:

& Shallop, J.
(1998). Cochlear
present, future.
In W. Estabrooks
implants for kids (pp. 3-29).
Alexander Graham Bell Association.

Bondurant, J., Romeo, D., and Kretschmer, R.
(1983). Language behaviors of mothers of children with
normal and delayed language. Language, Speech and
Hearing Services in Schools, 14, 233-242.
Boothroyd, A.
(1989). Hearing aids, cochlear
implants and profoundly deaf children. In E. Owens, &
D. Kessler (Eds.), Cochlear implants in young deaf
children (pp.81-99). Boston: Little, Brown and
Company.
Boothroyd, A., & Eran, 0.
(1994). Auditory
speech perception capacity of child implant users as
expressed as equivalent hearing loss. The Volta
Review, 96, 151-167.
Brackett, D.
(1994) . Mainstream education for
children with cochlear implants. In J. Barnes, D.
Franz, & W. Bruce (Eds.), Pediatric cochlear implants:
An overview of the alternatives in education and
rehabilitation (pp. 113-126). Washington DC:
Alexander Graham Bell Association.
Caissie, R., & Cole, E.B.
(1993). Mothers and
hearing-impaired children: Directiveness reconsidered.
The Volta Review, 95, 49-59.

191

192

Chadderton, J.H., Tucker, I. G., & Hostler, M.E.
(1985). The responsiveness of mothers of young
hearing-impaired children to their child's
communicative initiations. Journal of the British
Association of Teachers of the Deaf,9, 36-44.
Cheskin, A.
(1982). The use of language by
hearing mothers of deaf children. Journal of
Communication Disorders, 15, 145-153.
Cochlear Implants in Adults and Children. NIH
Consensus Statement, 1995, May 15-17; 13, (2): 1-30.
(1992). Listening and talking: A
Cole, E.B.
guide to promoting spoken language in young hearingimpaired children. Washington, DC: Alexander Graham
Bell Association for the Deaf.
Cole, E.B. & St. Clair-Stokes, J.
(1984).
Caregiver-child interactive behaviors: A videotape
analysis procedure. The Volta Review, 86, 200-216.
Conti-Ramsden, G.
(1990). Maternal recasts and
other contingent replies to language-impaired children.
Journal of Speech and Hearing Disorders, 55, 262-274.
Conti-Ramsden, G.
(1994). Language interaction
with atypical language learners (pp. 183-196). In C.
Gallaway & B. Richards (Eds.), Input and interaction in
language acquisition. Cambridge: Cambridge University
Press.
Cooper, H. (Ed.).
(1991). Cochlear implants: A
practical guide. San Diego, CA: Singular Publishing
Group.
Cross, T.G.
(1977). Mothers' speech adjustments:
The contributions of selected child listener variables.
In C. Snow & C. Ferguson (Eds.), Talking to children:
Language input and acquisition (pp. 151-188).
Cambridge: Cambridge University Press.
Cross, T.G.
(1984). Habilitating the language
impaired child:
Ideas from studies of parent-infant
interaction. Topics in Language Disorders, 4, 1-14.
Day, P.S.
(1986). Deaf children's expression of
communicative intentions. Journal of Communication
Disorders, 19, 367-385.

193

Epstein, S.
(1998,July/August).
Volta Voices, 4, 8.

Sound advice.

Estabrooks, W.
(1994). Auditory-verbal therapy
for parents and professionals. Washington, DC:
Alexander Graham Bell Association for the Deaf.
Estabrooks, W.
(1998). Cochlear implants for
kids. Washington, DC: Alexander Graham Bell
Association for the Deaf.
Evans, J.
(1995). Conversation at home: A case
study of a young deaf child's communication experience
in a family in which all others can hear. American
Annals of the Deaf, 140, 324-332.
Fenson, L., Dale, P., Reznick, S., Thai, D.,
Bates, E., Hartung, J., Pethick, S., Reilly, J.
(1993). MacArthur Communicative Development
Inventories. San Diego, CA: Singular Publishing
Group, Inc.
Fryauf-Bertschy, H., Tyler, R.S., Kelsay, D.M., &
Gantz, B.J.
(1992). Performance over time of
congenitally deaf and postlingually deafened children
using a multichannel cochlear implant. Journal of
Speech and Hearing Research, 35, 913-920.
Gallaway, C., Hostler, M, & Reeves, D.
(1990).
The language addressed to hearing-impaired children by
their mothers. Clinical Linguistics and Phonetics, 4,
221-237.
Gallaway, C., & Woll, B.
(1994). Interaction and
childhood deafness (pp,197-218). In C. Gallaway & B.
Richards (Eds.), Input and Interaction in Language
Acquisition. Cambridge: Cambridge University Press.
Geers, A., & Brenner, C.
(1994)
Speech
perception results: Audition and lipreading
enhancement. The Volta Review, 96, 97-108.
Geers, A., & Moog, J.
(1994). Spoken language
results: Vocabulary, syntax, and communication. The
Volta Review, 96, 131-148.
Geers, A., & Moog, J.
(Eds.).
(1994).
Effectiveness of cochlear implants and tactile aids for
deaf children: The sensory aids study at Central
Institute for the Deaf. The Volta Review, 96 (5).

194

Glasscock, M., Ill, & Haynes, D.S.
(1994).
Cochlear implants in children: The surgeon's role in
educational management. In J. Barnes, D. Franz, & W.
Bruce (Eds.), Pediatric cochlear implants: An overview
of the alternatives in education and rehabilitation
(pp.45-63). Washington DC: Alexander Graham Bell
Association.
Golen, L.
(1995). Reading between the lips: A
totally deaf man makes it in the mainstream. Chicago,
IL: Bonus Books.
Hart, B., & Risley, T.
(1995). Meaningful
differences in the everyday experience of young
American children. Baltimore, Paul Brookes Publishing
Company.
Hasenstab, M.
(1989). The multichannel cochlear
implant in children. In J. Laughton, (Ed.),
Topics in
Language Disorders, 4, 45-59.
Hasenstab, M.S., & Tobey, E.A.
(1991). Language
development in children receiving Nucleus Multichannel
cochlear implants. Ear and Hearing, 12, 55s-65s.
Heath, S.B.
(1983). Ways with words: Language,
life and work in communities and classrooms.
Cambridge, MA: Cambridge University Press.
Henggler, S., Watson, S., & Cooper, S.
(1984).
Verbal and non-verbal maternal control in hearing
mother-deaf child interaction. Journal of Applied
Development Psychology, 5, 319-329.
Hymes, D.
(1972). On communicative competence.
In J.B. Pride & J. Holmes (Eds.), Sociolinguistics
(pp.269-293). New York: Penguin Books.
Johnson, H.
(1982, June). The use of a
qualitative design to study the mother-child
interactional behavior within an ASL environment.
Paper presented at the meeting of the A.G. Bell
Association, Toronto, Canada.
Kaye, K., & Charney, R.
(1981). Conversational
asymmetry between mothers and children. Journal of
Child Language, 8, 35-49.

195

Kenworthy, O.T.
(1986). Caregiver-child
interaction and language acquisition of hearingimpaired children. Topics in Language Development, 6,
1-11.
King, C. M., & Quigley, S.P.
deafness. Austin, TX: PRO-ED.

(1985). Reading and

Kretschmer, R., & Kretschmer, L.
(1978) Language
development and intervention with the hearing impaired.
Baltimore, MD: University Park Press.
Ling, D.
(1989). Foundations of spoken language
for hearing-impaired children. Washington, DC:
Alexander Graham Bell Association.
Luetke-Stahlman, B.
(1995). On deciding to
implant
[Letter to the Editor}. American Annals of
the Deaf, 140, 4-5.
Luetke-Stahlman, B., & Luckner, J.
(1991).
Effectively educating students with hearing
impairments. New York: Longman Publishing Group.
Luxford, W.M., & Brackmann, D.E.
(1985). The
history of cochlear implants. In R. Gray (Ed.),
Cochlear implants. San Diego, CA: college-Hill Press.
Lyon, M.
(1985). The verbal interaction of
mothers and their pre-school hearing-impaired children:
a preliminary investigation. Journal of the British
Association of Teachers of the Deaf, 5, 119-129.
McAnally, P.L., Rose, S., & Quigley, S.P.
Language learning practices with deaf children.
Austin, TX: PRO-ED.

(1994).

McDaniel, S.L.
(1994). Parents as educators:
Strategies for education in the home.
In J. Barnes, D.
Franz, & W. Bruce (Eds.), Pediatric cochlear implants:
An overview of the alternatives in education and
rehabilitation (pp.163-183). Washington DC: Alexander
Graham Bell Association.
McKirdy, L.S., & Blank, M.
(1982). Dialogue in
deaf and hearing preschoolers. Journal of Speech and
Hearing Research, 25, 487-499.
Maxon, A.B., & Brackett, D.
(1992). The hearingimpaired child. Boston: Andover Medical Publishers.

196

Meadow, K.P., Greenberg, M.T., Erting, C., &
Carmichael, H.
(1981).
Interactions of deaf mothers
and deaf preschool children: Comparisons with three
other groups of deaf and hearing dyads. American
Annals of the Deaf, 126, 5-16.
Moog, J.S., & Geers, A.E.
(1994). Cochlear
implants: What should be expected.
In J. Barnes, D.
Franz, & W. Bruce (Eds.), Pediatric cochlear implants:
An overview of the alternatives in education and
rehabilitation (pp.1-21). Washington DC: Alexander
Graham Bell Association.
Musselman, C., & Churchill, A.
(1991).
Conversational control in mother-child dyads:
Auditory-Oral versus Total Communication. American
Annals of the Deaf, 136, 5-16.
Musselman, C., & Kircaali-Iftar, G.
(1996). The
development of spoken language in deaf children:
Explaining the unexplained variance. Journal of Deaf
Studies and Deaf Education, 1:2, 108-121.
Nevins, M.E., & Chute, P.
(1996). Children with
cochlear implants. San Diego, CA: Singular Publishing
Group.
Newport, E.L., Gleitman, H., & Gleitman, L.R.
(1977). Mother, I'd rather do it myself:
Some effects
and non-effects of maternal speech style. In C. Snow,
& D. Ferguson (Eds.), Talking to children: Language
input and acquisition.
(pp. 109-149). Cambridge:
Cambridge University Press.
Nicholas, J.
(1994). Sensory aid use and the
development of communicative function. The Volta
Review, 96, 181-198.
Nienhuys, T.G., Cross, T.G., & Horsborough, K.M.
(1984). Child variables influencing maternal speech
style: Deaf and hearing children. Journal of
Communication Disorders, 17, 189-207.
Nicholas, J.G., Geers, A.E., & Kozak, V.
(1994).
Development of communicative function in young hearingimpaired and normally hearing children. The Volta
Review, 96, 181-198.

197

Olsen-Fulero, L.
(1982). Style and stability in
mother conversational behaviour: a study of individual
differences. Journal of Child Language/ 9, 543-564.
Peterson,
Lindsborg, KA:

K.
(1989).
Carlsons'.

Our spark of hope.

Pine, J.
(1992). Maternal style at the early
one-word stage: Re-evaluating the stereotype of the
directive mother. First Language, 12, 169-186.
(1991). The
Plapinger, D., & Kretschmer, R.
effect of context on the interactions between a
normally-hearing mother and her hearing-impaired child.
The Volta Review, 93, 75-87.
Power, D.J., Wood, D.J., Wood, H.A., & MacDougall,
J.
(1990). Maternal control over conversations with
hearing and deaf infants and young children. First
Language, 10, 19-35.
Quigley, S.P., & Kretschmer, R.E.
education of deaf children. Baltimore:
Park Press.

(1982). The
University

Rescorla, L., & Fechnay, T.
(1996). Mother-child
synchrony and communicative reciprocity in late-talking
toddlers. Journal of Speech and Hearing Research, 39,
200-208.
Richards, B., & Gallaway, C. (Eds.).
(1994).
Input and interaction in language acquisition.
Cambridge: Cambridge University Press.
Robbins, A.M.
(1986). Language comprehension in
young hearing-impaired children. Topics in Language
Disorders, 6, 12-24.
Robbins, A.M., & Osberger, M.J.
(1991).
Meaningful use of speech scales. Indianapolis:
university of Indiana School of Medicine.
Robbins, A.M., Renshaw, J.J., & Berry, S.W.
(1991). Evaluating meaningful auditory integration in
profoundly hearing-impaired children. American Journal
of Otology, 12, 144-150.

198

Robbins, A.M., & Svirsky, M., & Kirk, K.I.
(1997). Children with implants can speak, but can they
communicate? Otolarynqal Head and Neck Surgery, 117,
155-160.
~
‘
Robinshaw, H., & Evans, R.
(1996). Assessing the
acquisition of the auditory, communicative and
linguistic skills of a congenially deaf infant pre- and
post-cochlear implantation. Journal of the British
Association of Teachers of the Deaf, 20, 8-23.
Rose, D., Vernon, M., & Pool, A.
(1996).
Cochlear implants in prelingually deaf children.
American Annals of the Deaf, 141, 258-262.
Scherer, N.J., & Olswang, L.B.
(1984). Role of
mothers' expansions in stimulating children's language
production. Journal of Speech and Hearing Research,
27, 387-396.
---Smolak, L., & Weinraub, M.
(1983). Maternal
speech: Strategy or response? Journal of Child
Language,10, 369-380.
Snow, C.E.
(1977). Mothers' speech research:
From input to interaction.
In C. Snow, & C. Ferguson
(Eds.), Talking to children: Language input and
acquisition.
(pp. 31-49). New York: Cambridge
University Press.
Snow, C.E.
(1994). Beginning from baby talk:
Twenty years of research on input and interaction.
In
C. Gallaway & B. Richards (Eds.), Input and interaction
in language acquisition. Cambridge: Cambridge
University Press.
Snow, C.E., & Ferguson, C.
(Eds.),
Talking to
children: Language input and acquisition. New York:
Cambridge University Press.
Snow, C.E., Perlmann, R., & Nathan, D.
(1987).
Whay routines are different: Towards a multiplefactors model of the relation between input and
language acquisition. In K.E. Nelson and A. van Kleeck
(Eds.), Children's Language. Hillsdale, NJ: Erlbaum.
Spencer, P.E.
(1993). Communication behaviors of
infants with hearing loss and their hearing mothers.
Journal of Speech and hearing Research, 36, 311-321.

199

Spencer, P.E., & Gutfreund, M.
(1990).
Characteristics of "dialogues" between mothers and
prelinguistic hearing-impaired and normally-hearing
infants. The Volta Review, 92, 351-360.
Staller, S.J., Beiter, A.L., & Brimacombe, J.A.
(1994). Use of the Nucleus 22 Channel Cochlear Implant
System with children. The Volta Review, 96, 15-39.
Tait, D.M.
(1993). Video analysis: A method of
assessing changes in preverbal and early linguistic
communication after cochlear implantation. Ear and
Hearing, 14, 378-389.
Tanksley, C.K.
(1993). Interactions between
mothers and normal-hearing or hearing-impaired
children. The Volta Review, 95, 33-47.
Tobey, E.A., Geers, A., & Brenner/ C.
(1994).
Speech production results: Speech feature acquisition.
The Volta Review, 95, 109-129.
Tobey, E.A., Pancamo, S., Staller, S. J.,
Brimacombe, J.A., & Beiter, A.L.
(1991). Consonant
production in children receiving a multichannel
cochlear implant. Ear and Hearing, 12, 23-31.
Tonakawa, L.L.
(1994). Results with cochlear
implants in children: What have we learned: In J.
Barnes, D. Franz, & W. Bruce (Eds.), Pediatric cochlear
implants: An overview of the alternatives in education
and rehabilitation (pp.185-208). Washington DC:
Alexander Graham Bell Association.
Tucker, B.
(1993). Deafness:
1993-2013—The
dilemma. The Volta Review, 95, 105-108.
Tye-Murray, N.
(1994). Let's converse: A "how
to" guide to develop and expand conversational skills
of children and teenagers who are hearing impaired.
Washington, DC: Alexander Graham Bell Association for
the Deaf.
Tye-Murray, N.
(1992). Cochlear implants and
children: A handbook for parents, teachers, and speech
and hearing professionals. Washington, DC: Alexander
Graham Bell Association for the Deaf.

200

Tye-Murray, N., & Kelsay, D.
(1993). A
communication training program for parents of cochlear
implant users. The Volta Review, 95, 21-31.
Tye-Murray, N., Spencer, L., & Woodworth, G.G.
(1995). Acquisition of speech by children who have
prolonged cochlear implant experience. Journal of
Speech and Hearing Research, 38, 327-337.
Vernon, M., & Alies, C.
(1994).
Issues in the
use of cochlear implants with prelingually deaf
children. American Annals of the Deaf, 139, 485-492.
Wedell-Monnig, J., & Lumley, J.
(1980).
deafness and mother-child interaction. Child
Development, 51, 766-774.

Child

White, S.J., & White, R.E.
(1984). The deaf
imperative: Characteristics of maternal input to
hearing-impaired children. Topics In Language
Disorders,4, 38-49.
Yaremko, R.
(1993). Cochlear implants and
children under the age of three.
In A. Phillips, &
E.B. Cole (Eds.), Beginning with babies: A sharing of
professional experience. The Volta Review, 95 (5).
Yoshinago-Itano, C., & Stredler-Brown, A.
(1992).
Learning to communicate: Babies with hearing
impairments make their needs know. The Volta Review,
95, 107-129.
Young, N.M.
(1996, March). Advances in pediatric
cochlear implantation. Paper presented at the Auditory
Verbal International Region Meeting, Chicago, IL.

BIOGRAPHY OF THE AUTHOR
Susan Puetz Lenihan was born on September 4, 1953
in St. Louis, Missouri to Virgil and Jacquelyn Puetz.
She graduated from Ursuline Academy in 1971.

She

majored in Deaf Education and received a Bachelor of
Arts from Fontbonne College in 1975.

She received a

Master of Education from Trinity University in San
Antonio, Texas in 1979.
She taught children with hearing loss at Sunshine
Cottage in San Antonio, Texas, Special School District
of St. Louis County and St. Joseph Institute for the
Deaf.

She was a Peace Corps volunteer in Kingston,

Jamaica from 1979 to 1981.

She served as Coordinator

of Field Experience at Webster University from 1988
through 1994.

Since 1994, she has been on the faculty

in the Communication Disorders Department of Fontbonne
College where she coordinates the deaf education
program.

She is married to Martin Lenihan and has

three children, John, Mark and Kathleen.

201

